. - 4 * 2 _— * | = 2 
9 "7 ' \ 1 a. ** Wenn. 
1 1 * we. 5 g 7 . 
$7 K 12 * 1 72 4 9 yi? 4 
5 . * W $$ ** 1 
*. 
1 0 4 - 
. q 
0 N 3 
. 1 
IP * cd 5 V+ ! " 
— * bo 
I 9 4 . "x 
| , y 7 * 


e and Sr brand] K 


In which a Ma THOn is laid down, 


hereby theſe uſeful SCIENCES 
may be greatly 10 PROVE D 


To which is added, 2 Fourth 


IL. B $: 


Setting forth, 


4 DISCOVERY of an eaſy Method to 
ſecure Suirs Bor ros from Worms, + 


ä — — 
* 4 Written by ; x 


Dorset Wrssxr Luxx, M. D. 


* 


Humbly ended, by the EDITOR, 


To the Right Honourable the a 
Ba of E 
e fidem mutata novavit 
Res ardua novitatem dare, novis auctoritatem. PLIN, 


EOND DO Ne: 


Printed for Gzoxcz KziTn, Bookſeller, at 
Mercers-Chapey, Cheapfide, Mucci, 


> _ 


| ERR 4 T be” 
;M Wh Author-being at a great Diſtance from the Preſs, has 


occaſioned many Errors to paſs uneorreted, therefore 
muſt beg, the indulgent Reader to correct them as. ke meets a | 


with them: The principal are; 

Pape 17. 1:48. for adapting, read adepting. p. 28. J. 1. for 
bind, r. bend. p. 35. J. 19. for ignari, r. igneri. ditto, J. 26. 
or ellewhete, tor Slags, read always N + 38. J. 22 
for Stug-ftaripers, x, Slack-Sampers. p. 47. l. 1 7- 72 * 2 
J. 14. or cliewhere, for: Mondhe, r. Mondyc 20. 
and 26. for Opponints, r. — p. 68. 757 2 " bs profeſs, . 
r. poſſeſs. f. 75. I. 14. for Minior, r. Mineral . N 
14. for ac r. indicating. p. 80. J. 2. for Court, r. Coaft. . 

88. J. 2. for Tales, x. Tales, and fo on throughout the Fourth 
2 tten always for Tale or Tales, r. Talc or Takes. p. 89. J. 26. | 
e r. indioloable. 
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To-the Right Honourable the 


Eazr. of TM 


By 1 b, 


pe Mol humbly Len hi. 


$5 "0. offer to your Lordſhip three 
79 — oetters on Mining and 
' melting ; and a fourth, of 
4 new diſcovered Method of ſecuring 


Ships Bottoms againſt the Worm : 


They were wrote at firſt with an In- 
tention only to ſerve a few Indivi- 
duals; but, as 1 
tend ts promote the oublick Good, 


and, in Conſequence, concerned the 


Matin in al, well knowing 


how much your Loraſbib makes the 


national Intereſt your own, I have 
preſumed, with the Author's Con- 
ſent, to preſent them to you for your 
Peruſal ; not doubting, ſhould they 
appear 


thought they might 


* 
— = 


VR) 
— — 


appear in the ſame Bight you, | 
they do to me, but that yo 


theſe Kingdoms, and for which you 
have ſo well deſerved of the Publick. 


of 


DzDICAT TOR. 


will earneſtly endeavour to culti- 
vate the Improvements ſpecified in 
them, as far as they can properly be 
put in Execution; of which you are 
the moſt competent Judge, having 
already countenanced ſo many im- 

rtant Undertakings, which you 

ave moſt juſtly judged beneficial to 


I therefore am, with the higheſt Re- 
ſpect, = | 1 
M LORD, _ 
Your Lordſhip's moſt obedient, 
and bumble Servant, | 
| The E ITOR 
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THREE. 
LETTERS 


MinixG and SMELTtNe, &c. 


LETTER I. 
On the preſent State of Mihing in North 


Wales, giving neceſſary Inſtructions for 
improving it. 


SIR, 


DN De VERS HOPE you will pardon 
CSE) BIS. 

return an Anſwer to the 
D Queties you have raiſed 
concerning the Art of 
Mining; the Delay, I 
Pw SZ Qgaſſure you, proceeded not 
from Neglect Forgetfulneſs, or want of 
Inclination to oblige you, but my daily 


Occupations, I may ſay, conſtant Hurry of 


Buſineſs, before this Inſtant, would not 
afford me leiſure Time to do it: But now 


A I can 


me, that I did not ſooner 


(2) 
T can venture to undertake the Taſk ; 
which 1 will execute according to the beſt 
of my Abilities, and the narrow Limits of 
a Letter will admit, 

In the firſt Place, you requeſted of me, 


to deliver you my Sentiments on the pre- 


ſent State of Mining, and whether I had 
obſerved any Improvements of late Years 
to be made therein: 24ly, To give you a 
Definition of the Art itſelf, and of a Mine- 
Steward ; that is, to communicate to you, 
what Extent of Knowledge a Mining Pro- 
feſſor ought to be poſſeſſed with, before he 
undertakes the practical Part of the Art. 
2dly and laſtiy, Whether any Streſs or De- 
pendance is to be put on the Virgula Di- 

It natorta. n | | 
To anſwer the firſt Queſtion, feems at 
firſt Sight a very hard Taſk ; not that the 
Subject itſelf renders it ſo, becauſe it may 
eaſily be demonſtrated and illuſtrated be- 
yond all Doubt, that Mining, in this Part 
of the Globe, is in ſuch a perfect Decay, 
that it is greatly to be feared, it will, in a 
few Years, become totally extin&: But 
the Difficulty arifes from a Reluctance in 
me, to expoſe my Neighbour's Inſufficiency, 
I mean, the Unſkilfulnefs of the Mine Di- 
rectors, and the Riſk one runs in doing it, 
for he will certainly be their Mark, and 
mult expect to meet with nothing but Con- 
tempt and Reproach ; he will be as un- 
| doubtedly, 


( 3.3 
doubtedly vilified and proſecuted, * 
Friends of the old State of Rome were by 
the libertine and mercenary Senators; nor 
is it in the leaſt ſurpriſing, for no one of 
common Capacity can be inſenſible *, as 
the Author of the Right Honourable 
Thomas Winnington's Eſq; Caſe expreſſes it, 


from what Quarters theſe poiſoned Arrows 


will be ſhot ; private Intereſt evidently points 
out the Aſſaſſins; nor is it to be wondered, 
when the Shrines are in danger, that they 
ſhould Clamour in Support of their Craft : 
Though I would not here be thought to 
infer, that all of them will become invec- 
tive againſt me, and ſpirited up by a Paſſion 
for Lucte ; ſome, I hope, are endowed 
with better Principles; but then thoſe that 
are, may, perhaps, be biaſſed to fide with 
the reſt, through a ſelf Opinion, and for 
want of being ſenſible, that greater and 
better Diſcoveries have been made in other 
Countries, than they are acquainted with; 
however, the Apprehenſion of bringing 
Enemies upon my Head, ſhall not deter 


me from acknowledging an evident Truth, 


the Deſire of promoting the publick Good, 
is ever more prevalent with me, than the 
Fear of Cenſure and Reproach of a ſmall 
Body of People ; I will therefore proceed 
to comply with your Requeſt with the 

A 2 ſtricteſt 


* Vid. Dr. Thempſon's Caſe of the Right Honourable 
Thomas Iinnington, Eſq; Page 6. 


(4) 


ſtricteſt Candour and Integrity; being 
bound ſo to do by certain Ties of particular 
Acts of Friendſhip, as well as Service, 
which you have vouchſafed to confer upon 
me. 

I have told you before, and am ſorry J 
find myſelf under a Neceflity to repeat it, 
that, after the ſtricteſt Enquiry I have been 


able to make ſince I have been in theſe 


Parts, and the. beſt Judgment I can form 
from the mineral Hiſtory, I cannot help 
concluding, that the Art of Mining, ſo far 
from any Improvements having been made 
therein, is leſs perfect than it was when 
firſt it was revived in the Reign of Queen 
Elizabeth; to teſtify the Truth of which 
Aſſertion, I call upon the Directors or 
Stewards of the Mines here as Witneſſes, 
who cannot point out the leaſt Diſcovery 


made towards the Perfection of it, but 


mult confeſs, that a great many uſeful ones 
have been loſt, as muſt be obvious to every 
impartial Judge; without farther reaſoning 
on the Subject, they need only recollect a 
well known Truth, that our modern Mi- 
ners do not chuſe to venture their Skill in 
ſuch Mountains, as are out of the Range 

and Boundaries of thoſe, where their Pre- 
deceſſors made Diſcoveries; nay, they are 
perfectly amazed, and ridicule the Perſon 
that affirms, even after the moſt ſolid Rea- 
ſons given, that other Grounds contain 


Foſſils 


1 

Foſſils and Minerals as well as thoſe they 
work : May it not then be laid down for 
an undeniable Maxim, that thoſe that firſt 
made the Diſcoveries, were poſſeſſed of 
greater Knowledge than thoſe that only 
trace them, without daring to attempt far- 
ther. To witneſs the Truth of this like- 
wiſe, I might call upon many Siewards, 
who have often confeſſed to me, that the 
= Antients were more verſed in Minerology 
and Metallurgy, than the Moderns ; from 
= whence, and from what I have already 
ſaid, you cannot wonder, that I infer, that 
ſome Ages paſt they were more experienced 
in the Art of Mining, than they are at 
preſent. 

I dare alſo preſume to ſay, that you will 
readily agree with me, that the Science 
ſubſiſting amongſt the Miners of our Days 
is but of ſmall Extent; that the Mines are 
carried on in an empiric Manner; that all 
Veins and Beds of Ore are found by ſome 
lucky Accident, for Shafts are ſunk, and 
Levels drove at Random, ſo that Mining 
now 1s in ſuch diſrepute, that Succeſs in 
adventuring, is attributed to Chance and 
Fortune, and Mining deemed a Lottery ; 
for when by the above-mentioned Means 
nothing 13 met with, Recourſe is taken to 
cruſs Cuts, and the like expenſive Experi- 
ments, till at length the Proprietors, being 
tired with fruitleſs Eſſays, the whole Blame 
" S 15 
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66) 
is laid upon the poor defenceleſs Mountain: 
which is looked upon as barren, and unna- 
turally robbed of its Character, though, to 
all after Ages, it ſhews the ſtrongeſt Symp- 
toms of its being the Repoſitory of uſeful 
Foffils and Minerals. Sic terre perduntur 
opes. , 

But let us take a View of the Method 
of Mining uſed in the more primitive 
Times; let us examine what we find upon 
Records concerning it; let us caſt an Eye 
upon the Remains of their Works, which 
to this very Day bear the Name of Roman 
Works ; by theſe we ſhall find, that they 
never digged for any other Veins, than 
ſuch as diſcovered themſelves on the Sur- 
face which they worked, as at this Time 
Ditches and Trenches are made in Camps, 
and fo laid the whole Vein open; for they 
knew nothing of ſinking Shafts through 
hard Rocks, as we are obliged to do at a 
very great Expence, they were unacquaint- 
ed wich the Tools now in uſe, Whimſies, 
Fire-engines, and all Sorts of Machines for 
draining of Pits, were not then invented; 
ſo when they diſcovered Veins on the Sides 
of the Mountains, they worked them by 
Levels, but in no Shape in a workman- 
like Manner, comparatively to what they 
do now in Sweden and Germany ; nor did 
they follow them any farther than they 
continued ſoft and mild, deſiſting as ſoon 

| as 


(93 
as they came into any hardneſs, and leav- 
ing the reſt for Poſterity ; they indeed con- 
trived and erected Baths, and made Con- 
duits and Reſervatories for Waters with 
great Ingenuity, but theſe have no Re- 
ference to the Art of Mining; nor do I find 
in any of their Annals, that they diſco- 
vered any Mine by thoſe Means, Now, 
as in Wales, they in ſome meaſure labour 
under the fame Difficulties with the Ro- 
mans, it is incumbent on them to reduce 
the Art of Mining into a rational Syſtem, 
as they have done in ſome foreign Parts, 
It muſt then be allowed, that the An- 
tients had greater Advantages than we have, 
and in particular of finding Ore ſo near 
the Surface, which they could likewiſe 
raiſe at a much leſs Expence than we can 
now-a-days, having Slaves to do it, whereas 


now the Hire of Labourers, and the Wages 


of Workmen, make up great Sums; nor 
is it to be wondered at, for every thing 
that depends upon the Hand of Man, muſt 
undergo prodigious great Changes in the 
Space of 1000 or 1500 Years. 

From this, and a due Conſideration of 
the great Diſadvantages, which, in Com- 
pariſon to them, we labour under, it will 
evidently appear, how highly incumbent it 
is on us to extend our Thoughts a little 
farther towards making Improvements in 
this uſeful Science; for which Purpoſe, 

Providence 


a : 
: 
OE 


ie 


Providence has evidently given us her 


Aſſiſtance, and afforded us all the requiſite 
Means for effectually accompliſhing it; 
As for Inſtance, the Antients were ignorant 


of the Method of working ſtubborn Rocks 


by the help of Fire, which the rational 
Med rns are very well acquainted with, I 
mean ſuch Helps of Fire as are not in- 
cluded in blaſting; but when firſt Neceſſity 
cbl.ged us to ſink and drive through hard 


Beds of Stone, and penetrate deep into the 


Mountains, in order to ſupply our want of 
Foſſils and Minerals, Gun-powder was ag- 
cidentally diſcovered; a great Improve- 
ment indeed, and a neceſſary Utenſil in all 
Arts where firing is required; it therefore 
came to be introduced into the Art of 


Mining, where it is of ſuch infinite Service, 


that, for my Part, I do not know how we 
ſhould ever be able to come at the Ore of 
any mineral Vein, were we deprived of 
the Benefit of blaſting. | 

From a tranſient View of theſe Cir- 


cumſtances, it will readily appear, how 


much the late Diſcoveries have contributed 
to aid us in the Improvement of Mining, 
and how little the Advantages are which in 
theſe Parts are reaped from them; it is 
equally as evident, that, for want of theſe 
Afintances, the Primitives could not claim 
an Equality with the rational modern Mi- 
pers, whereas, in this Country, they can- 

nog 
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ot greatly challenge the Superiority ; + but 
| 2 — like Aden blemiſhed in Cha- 
racer, are ever ſeeking out for an Aſylum, 
which, if they can no where elſe meet 
with, they ſhelter themſelves under the 
Merit of their Anceſtors, which, I am 
afraid, is too much the-Caſe here in 
NN 
Now let us proceed to your ſecond Re- 
queſt, and ſhortly point out what a Mine 
Profeſſor. ought to know, before he enters 
upon the practical Part of this Science. 
Firſt, he that would aſpire to be a Maſter 
Miner, muſt be acquainted with that Part 
of natural Philoſophy called Chymiſtry; 
after which, he muſt repair to the Moun- 
tains, viſit the Mines, and daily go 
under Ground, that he may ſee the com- 
mon labouring Part, and the different Me- 
thods of working, make himſelf familiar 
with the different Strata of Earth, Stone, 
Rocks, Minerals, Foſſils, and metalline 
Veins, paſſing over nothing that bears the 
leaſt Analogy or Affinity to Minerals, or 
that can give him the leaſt Inſight into the 
Art of Mining; he muſt alſo be very in- 
quiſitive with the Miners, and examine 
them ſtrictly as to what different Things 
they meet with in their Way, hear what 
they like beſt, and what they look upon as 
the moſt promiſing Symptoms of coming 
into Ore, its Duration, or the contrary ; 
« 1 4 


(10) 
for though they are ignorant of the na- 
tural Cauſes of Things, and cannot give 


a Reaſon why ſuch and ſuch a Sign is pro- 


miſing or otherwiſe, and through this De- 
ficiency are not capable of delivering their | 
Accounts in a regular methodical Manner, 
yet we may be able to order them to our 
Advantage, and deduce the rational of 
them to our Improvement: Having thus 


far arrived, we muſt next proceed to that 'q 


part called Minerology. 4 
This ſome take to be the firſt Rudiment, 


and grand Baſis, or Ground-Work, on 3 


which the Art of Mining chiefly depends, 3 


* be that as it will, I conceive this Science 


will be more eaſily comprehended, after 

having acquired a ſufficient Knowledge of 
What I have propoſed in the above Para- 
graph. Therefore, that no one may be at | 
2 Loſs to know what Minerology is, I wil] | 
define it to be a Science, which teaches us | 


the Principles of Minerals, and learns us 


to diſtinguiſh the ſeveral Kinds of Ores | 


From each other; this Science I will here 


divide into two Parts, about the Firſt our 
venſes alone are employed ; we are there- 
fore diligently to examine all Foffils and 
Minerals, as they appear to the naked Eye, | 
when freſh collected, whether in a perfect 
folid State, which then go under the Name | 

| of | 


Vid. Dr. Zimmermen's Preface to Dr. Henkels 
Leſſer Minerology, publiſhed in the German Language: 


at | 
11 | 


(11) 
of Virgin Ores; or in a glimmering, ſhin- 
ing, friable State, or in a Mixture of ſeve- 
5 different Things with one Metal, or 
Semi- Metal, the reſt being Earth, Spar, 
Stone, Chirk, and ſuch like; and when 
they appear intermixed, in what Condition 
they are, and what has the Predominaney : 
We muſt alſo, with the ſtricteſt Scrutiny, 
weigh the ſeveral Degrees of Exaltation in 
them, their peculiar eſſential Dignities, and 
moſt remarkable Properties, which we al- 
ways meet with difterent, in different Ores. 
Some denote their Eſſence by their Colours, 
by which they may be eaſily diſtinguiſhed, 
becauſe Chymiſtry maks us acquainted with 
their peculiar Appearances, ſhewing us why 
ſuch and ſuch a Colour, is peculiar to ſuch 
and ſuch a Foſſil; ſome we are to frame 
our Ideas of, by being interwoven or in- 
tangled with other Bodies, ſome being Ho- 
mogenious, others Heterogenious to them, 
the former of which always tends to their 
Preſervation, the latter to their Deſtruction ; 
by this Means we ſhall have as ſufficient 


"Teſtimony, as we can deſire of the Matu- 


ration, Perfection, and Decay of the ſub- 
terraneous Wealth; but it muſt be in par- 
ticular recommended, that every one makes 
his Collections with the utmoſt Diligence 
and Regularity ; here I apprehend that an 
Objection will be raiſed, that this Branch 
of the Science, called Minerology, is a 

. very 


- 


| ( 12 ) 
very extenſive one, not adapted. to the 
Genius of thoſe, who chuſe not to ſpend 
their whole Days in one Branch of Litera- 


ture; 1 do admit, that there is no End of | 


making Collections of Foſſils, and the ſu- 
preme Head is much to be admired, that 
he has created ſuch vaſt Variety; how 
otherwiſe would our curious Succeſſors be 


entertain d in after Ages, if Limits and 


Boundaries were admitted; but altho' a 


Man's Capacity may be employed, ad In- 
fnitum, yet a diligent Student will ſoon 


furniſh himſelf, ſo that he may be able to 
appear with ſufficient Applauſe in the Mi- 
neral Kingdom. | 

Further it is to be obſerved, that all that 
I have refer'd to the Scrutiny of the naked 
Eye, ought to be inſpected by the Help of 
magnifying Glaſſes, and ſo for the firſt 
Part, enough at preſent. 

The ſecond Part of Minerology conſiſts 
in examining thoſe Foſſils, by the Help of 
Chymiſtry, which we cannot obtain a per- 
fect Knowledge of, by their outward Cha- 
racteriſticks, or by a bare Inſpection: This 
Examination mult be per formed in ſuch a 


Manner, that the whole Body may be ſtrictly 


{aid to be anatomized, by reducing it to its 
component Parts or Elements, each Content 
of the Mixture, or Compound muſt be pro- 
duced by itſelf, in its juſt Quantity, and due 
Quality, taking care that none of its Prin- 

ciples 
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ciples are deſtroyed in the Operation, but 
that every Individual be ſeparated from each 
other, and made to appear in its true na- 
tural State, and that in the ſtricteſt Senſe: 
Under theſe Examinations, not only Mine- 
ral Ores and Foſſils are to be taken, but 
all ſorts ot Earths, Salts, Bitumens, Stones, 
and whatever elſe the Mineral World pro- 
duces from its Surface, even to its inmoſt 
Receſſes, are in like Manner to be eſſayed. 


1 The Method alſo of Smelting Metalline or 
Mineral Ores, by the Help of large burning 


Glaſſes, comes under the Science of Mine- 


rology. In fine, it is not adviſable to ſtop 


here, till we have acquired a perfect Know- 
ledge of all the difterent Strata or Layers 
of Earth, Stone; in ſhort, of all the Con- 
tents of the Mountains, even a Summo ad 
Imum ; hence we learn, what is peculiar to 
every particular Metal, and how each Mi- 
neral affects its neighbouring adjacent Rock, 
Stone, Earth, or whatever elſe lies contigu- 
ous to it, which with Diligence and La- 
bour, we can arrive to a certainty of, by the 
Help of Chymiſtry, for the Exhalations 
ariſing from Mineral Bodies, tinge the 
whole even to the very Surface; ſo that it 
is not any way ſurpriſing, that a Skilful 
Minerologiſt, by a bare Survey of the out- 
ward Soil, can determine what Mineral or 
Foſſil is contained underneath. 


Some, 
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( 14 ) 
gome, and in particular the moſt learned 
Dr. Zimmerman will have it, that Metal- 
lurgy ſhould immediately follow Minero- 
logy ; * but I conceive that the moſt rati- 
onal Way would be to make a compleat 
Miner, before we think of a Smelter ; there- 


fore I ſhall not follow him, nor introduce 


in Metallurgy here, inconſiſtent with Re- 


gularity and due Order, for the Latter 
ought to begin where the Firſt ends; I Will 
therefore give you my Thoughts on that, 
in a particular Letter by itſelf, in which 1 


| ſhall not forget to ſatisfy your Defire of 


knowing what Service Metallurgy is to the 
Miner, to make him form a true Judgment 
of what he gets by his Labour, ſo at pre- 
ſent I will proceed to the 4 

Third Branch of this Science, which is 


- Subterraneous Geography, or a Deſcription | 


of the Mineral Kingdom; this offers to | 
our View, Veins, Beds, Strings, Bags, Bel- 


lies of Ore, and all Minerals; but in the 


Study of this, we muſt firſt Survey the 
Slopes. or Swallows termed by the Miners 
Veins, juſt as they appear to the naked 
Eye on the Surface of the Mountain, Se- 
condly, Particular Regard is to be had to | 
the Veins, Strings, Sc. &c, in reſpect to 
their Situation, that is, we muſt diligently 
examine them as they lie in their natural 


State, | 


Dr. Zimmerman's Preface to Dr. Henkel's Leſſer 
Minerology. 


(3s) 

State, obſerving their dipping, heading, &c. 
= 7hirdly, We muſt ſee in what Manner 
the Minerals that comes under our Hands 
W were found, whether in Veins, Beds, &c. 
whether on the Top or Sides of the Moun- 
tain, deep in the Ground, or near the Sur- 
face, and in what Manner they are joined 


I to the different Strata of other Bodies ; thus 
ſingle Veins and Beds of particular Mine- 


rals are examined in Minerology, but in 
© Subterranean Geography we muſt not ſtop 
here, all Mineral and Metalline Rakes of 


whole Mountains, comes under our In- 
ſpection, each and every one is carefully to 


be examined; to do which effectually, we 
X muſt diligently obſerve in what Manner it 
joins to the other Hills, that appear on the 
Right and Left, or on both Sides of it, 
weighing their Regularity or Irregularity, 
Contiguity and Reſemblance to each other, 
the Situation of their Veins, in reſpect to 
the Poles, is to be taken Notice of, whether 
they run Eaſt and Weſt, or North and 
South, always placing the Meridian from 
ſome other rich Vein or Mineral Hill, not 
forgetting to take a View of the neigh- 
bouring and adjacent Vales and Dingles ; 
after this is done, we mult proceed to the 
Earth and Stone, for theſe require our At- 
tention, to ſce how they are cloſed and 
ſtratified ; all appearing Strings, by Slope 
or Fall of Ground, muſt he taken _— 
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of, cad where they join with the mit? 
Rake, is deliberately to be conſidered, nor 
are the appertaining Springs and Rivelets 
to be ſlightly paſſed over, for from their 
Origin and Courſe, we may judge; nay, 
oftentimes have evident Tokens, whether 
they have the Vein we are in purſuit of, 
dry or otherwiſe ; neither are the Herbs 
that grow upon the Veins to be neglected, 
which it will not be amiſs Chymically to 
Analize, that we may ſee what Mineral 
Subſtance they eee of, for they always 
imbibe ſome E 4 
Veins or Beds; of all theſe Particulars, 
Draughts ſhould be taken, and proper an- 
notations or Remarks annexed to each of 
them, for theſe will be neceſſary to eſtabliſh 
Memorandums for every Individual, he that 
is ſo far well verſed, cannot be unacquainted 
with the outward Mine, or Ore-bearing 
Symptoms, he may therefore begin - to 


frame his Judgment, but before he is de- 


ciſive in the Undertaking, he muſt, Fourth- 
ly, Examine the Places where we appre- 
hend the Veins and Strings to be, with the 
Virgula divinatoria, by this we muſt de- 
termine how far we are from the Mineral 
weare in ſearch of, what Obſtacles we may 
meet with, how we may be impeded by 
Rocks and Water, before we can come at 
the expected Treaſure; from whence the 
Facility or Difficulty of the working Part 


18 


uviums that ariſe from the 


(17) 
is to be decided; Which I ſball directly 
proceed to, leaving the Virgula Divina- 
orig to the Cloſe of this Epiſtle. 
Hilebly, This Branch of the Art may 
be juſtly termed the mechanic Part, which 
every Mine Profeſſor lies under an in- 
diſpenſable Neceſſity. of being acquainted 
with, before he preſumes to undertake the 
Direction of a Mine; for ſhould he, that 
thorpughſy underſtands the riſing, heading, 
dipping, Ge. of 4 Vein, with what T have 
L ld above, be ignorant of the beſt Method 
of working it, Whether by ſinking, driving. 
blaſting,&c.&c. No! on the coftrary,ſhould 
not he render; himſelf yerſed in all the com- 
mon labouring Part? Certainly, by all Means, 
that he may be capable of direQing and 
= adapting each diffetent Method to the diffe- 
rent Circumflanicesand Nature of the Place; 
and not be obliged'to ſuffer the ignorant 
Labouret to go on in his own Way at Ran- 
dem, Nhe pethaps, indeed, by 4 found 
about Road, may come at the Ore at laſt ; 


ww, 


7 —— RI : 4 
A” hs 2. * "I. 2 4 
9 3 . : 2 A N 
* 1 2 "A 8 2 3 WT 
sf - + SS 8 Nn 
FIT CE Lo 2 wits : 
r 1 


+ OW UM . ww wh iN 


- bot how often” are they miſlead ? What 
L Go 
„ octafioned by their” blind and uncertain 


May of proceeding? Nay, how many 
Works have been intirely ruined ? Arid how 
5 many Places, for a Time, forſakeri; which 
) WU afterwards habe been found tolyield great 
a Quantities of Ore to conſiderable! Profit, 

B though firſt miſſed through the es 
27 33 B . ig: : 0 
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"of the workmen, this ſuffered to go on 
I' in their own Way 7 Therefore, undoubtedly, | 
li you will not Gates with me, in pro- 
= nouncing the ſhorteſt and ſureſt ithe belt: 
1 T have Ad above, that the Mine prłofeſſor 
1 ſhould be well vad in the ee 1 
1 of Mining; le muſt theretore kitbw Wen 
1 he has Occaſion for Timber, and What 
1 Sort; and, whete Timber cannot be had, q 
1 hop to ſubſtitate e work, or Maſonry, 
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\ Mine may be bead e th t he may 
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= 8 
to exhatiate on this SubjeQ, and point out 


ia what Manner they are to. be done. 

a Seventhly, He that preſumes to take in 
. Band the Direction of 4 Mine, muſt alſo 
t: be a pe Lfect Maſter of ſubrerrancous Geo- 
or | metry, or the Method of Dialling, that he 
A may meaſure Shafts, coritfive Levels, &c; 
en tc: to the bell Advantage, 1 be ma ay 
J be able 10 cons at the Ore as deep as Pof- 

« ſble. This rt, however, is pretty well 


*® knowt-bgre ; not do thoſe A little Glor. 
1 W upon it that are Miftets of 2 
1 which. though T allow o be of great Uſe 
Y pd S9rVige, yet, ſuch great Stef 18 is not to 
4 11  Jaid uport it, as ome of our. re 
F {om} "would make appear, | 10 70s tod 
much oyer-rate, themſelves upon ; for ſub- 
terranean Geometry is to Miners) what La- 
tituge is to ſea-faring People; "wh eas fub- 
terranean Geography is to, our rt, What 
Longitude. would, be, was it diſcovered, 17 
that of Navigation; or, the Parallel 
by more Wiel aud plainly dtawn, wake 
the Geomietrician, and Anatomiſt; the one 
only knowing the Diſtance and Dittienſions 
on and 4 175 the Place he is ſurvey ng, 
whilſt the other comprehends not only 45 
but all the inward Parts of the human 
Body he is handling. 

Eighthly, A Mine Student muſt alſo not 
forger to make himſelf Maſter of removing 
and . expelling the ſtagnating vitiated Air 

,B 3 out 
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dering a free Exhalation through the Ca- 


above faid, that Choice is to be taken from 
that Claſs. that conſiſts of Parts as diame- 
_trically oppoſite as poſſible to thoſe that 
cauſed them; which being of the acid |MF 
_ » Kind, Alkalies are not to be queſtioned; |M* 
tis therefore that Quick- lime is often made 


which, though not a real Alkali, yet is off 
the ſame homogeneous Nature, and near 
a-kin to one; but volatile Alkalies have al- 
Vays the ſureſt Effect; for which Reaſon it 
is, that 1 chuſe to ſtick by them, particu - 
| larly as they may be had at an eaſy Rate. 


- quered it matters not; for when that is 
once done, the like Effluvia, the Preſſure | 
being taken off, will perſpire or exhale un- 


" Ed) 5 
out of the Mines, commonly called Damps, 
by Rarefaction by Fire, and by ſuch alka- 
line and volatile Medicines as are oppoſite 

to the heterogeneous Matter; ſome Spe- 
cimens of which, may be ſeen in my Letter 
on Mining to Mr. Hooſon ; theſe will preci- 
pitate the thick, terreſtrious, and mineral 
Particles, and give a free Vent to the Air, 
which, by Stagnation and Preſſure, hin- 


vities of the Rocks, are the real Cauſe of 
theſe pernicious Qualities, But, whatever 


Medicines are made, uſe of for this Pur- 
poſe, it muſt be remembered, as I have juſt 8 


uſe of for this Purpoſe with good Effect ; . 


In fine, by whatever Means they are con- 


interrupred, | 


4 8 


5 interrupted, without prejudicing the Work- 


K cn. = 
1 | r F | 1 
te Ninchly, A Mine Director muſt know 


e- 4 the different Methods of Ore drefling, and 
er waſhing by Stampers eſpecially, that he 
ei- may be a Judge when it is made fit for the 


ral Smelter; all Minerals and Foſſils require 
St, for, till that is done, they are not mer- 
chantable, or ready for the Furnace ; be- 
a- Meauſe, when they are firſt taken out of 
he Caverns of the Earth, they are inter- 
"Fixed with heterogeneous Matter, which 
ar- MWouſt be ſeparated from them, before they 
re fit to undergo the Fire; ſo, they are 
Hot miſtaken, who affirm, that Metals, Mi- 
ge- nerals, Sc. &c; are conceived with the 
hat Seed of Corruptneſs as well as Men. This 


cid Branch of the Art, in this Part of the 
d; Kingdom, calls aloud for a Melioration, 


de which might eaſily be effected, conſidering 


; {Wthe many Rivulets that offer their Service 
. of{&Þ2 being inſtrumental to it; on theſe, 
ear Stampers might be erected, whereby the 
al- whole Waſte might be dreſſed and cleaned, 
1 it Without being at the Trouble and Expence 
cu- Mot waſhing it five or ſix Times over, as I 


ave often ſeen ir done in North Wales, to 


ate. 
on- my great Regret. They have indeed 
is Stampers at ſome Smelting-houſes, by 
ure which they clean their Slags; but even 


thoſe might be improved to conſiderable 
Advantage; ſuch Things as theſe belong 
* to 
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are tempered very hard with Steel, are not 


Y Metals, we meet with ſuch Things as we didi 


1 


1 (2 22 . 3 
to the ceckanical oP of Mining, which 23 
it cannot be expected will come in vogue 
here, 1 unleſs ſome one takes vba him to 
fine, the Inhabitants, by particular 
Draughts, in what Manner ſuc h Machines J 
are to be erected ; which being done, they 
would ſoon conceive, and come into a true 4 
Notion. of. them; by this Means, in a 
ſhort Time; a 1 2 2 of Mine Utenſils q 
would be introduced i into Practice, | bs 
2 ent hly, As a Mine Profeſſor ſhould at 
the ſame time be a Metallurgiſt, ſo he muſt © 
in courſe know the Nature 07 Iron and F 
Steel, and be, conſequently, capable gf in- 
gructing his Smith how to make the Tools, 
which muſt be differently adapted to diff. 
rent Kinds of Ground through which they | 
re to cut: Thus, for Inſtance, Tools that 


1 
| 
| 
ſuitable to Gravel, Earth, and foft 17 x 
ſtone; but ſuch are neccffary, when it is 1 
require to cut through Hirdnels but 1 
after whatever Manner they are ternper'd 1 
or of whatſoever Sort they are, it muſt bi t 
ſeen, that they are always Hoes in good | 
Order; for bad Tools make waſte: and f 
cauſe unclean Work. 5 
 Eleventhly, Sometimes in the Purſuit , t 


not expect, as Antimony, Zink or Spelter 
Bilmuth, and many other uſetulFoffils, where-M | 
by the mineral Manutactory may be im- 

| proves; 


b proved; therefore the Director of the Mine 
; 


oO 
E 


j 
2 


ch gnuſt be always upon the Watch, or ſhould 
ue charge his Workmen, if they light with 
to Many thing uncommon, immediately to in- 


orm him of it, leaſt ſomething ſhould-be 
es thrown away which might be turned to 
ey 1 the Advantage of the Proprietors; it is for 
ue this, and many other Reaſons, evident, 
a that the Director ſhould be both a Mine- 
ils Wrologitt and Metallurgiſt. 
Il might here expatiate on the required 
at Knowledge of a Miner much further; but 
uſt becauſe, in the above Articles, T have enu- 
nd ꝑmerated the principal Branches of it, I 
in- F will at this Time ſpeak no more of them; 
Ys, for he who is well acquainted with what I 
fe- have already laid down, cannot be ignorant 
jey of what I have omitted: J will therefore 
hat promiſe him, if he be but diligent in his 
not Searches and Employment, that his En- 
ne- deavours will be crowned with Emolument, 
1 


for his Labour he will deſerve well of the 
but! Publick, and the Works that he has under 
rd his Care, will flouriſn as much as the Na- 
be ture of them will admit. But if a total 
dog Reformation in the Art of Mining is ex- 
and pected, I muſt ingenuouſly and plainly tell 


you, that it cannot be brought about by a 


t oi tew; the Nature of the Attempt plainly 
dia manifeſts, that the major Part ot the Pro- 
ter prictors muſt agree, and enter into a Coa- 
ere: lition, before it is ever taken in Hand, or 
im- 
ed; 


B 4 at 


| ( 24) 20g 
ar leaſt effected; therefore I can promiſe 
mylelf nothing elfe from theſe my Endea- 
vours, then that they will be rendered in- 
effectual. However, I may live in Hopes, 
for ſometimes great Things have but ſmall 
Beginnings ;. and wiſh that they may not 
be ſruſtrated, which J ſincerely do; as like- 
wiſe, that our Stewards, who in this may 
ſce in what they are deficient, being 
prompted by Zeal, may ſoon attain a true 
Knowledge of their Profeſſion. =_ 
Now I will proceed to the third and 
concluſive Part of this Letter, and tell 
you what Dependance is to be put upon 
the Vireula Divinatoria. A 
The Hazel-Fork, is commonly taken for 8 
the intire Virgula Divinatoria, but erro- i 
neouſly ; Indeed, I muſt conteſs, that it is 
not to be wondered at, that this moſt uſe- 
{ul Implement for diſcovering Mines, is fo 
much doubted of in theſe Parts, as by moſt 
to, be deemed a downright Chimera, and 
reckoned under the Non-exiſtentia; tor 
which, however, I can partly account, 
becauſe the Knowledge of this Inſtrument 
has either been in the Hands of ſuch as 
had not Leiſure or Ability ſufficient to re- 
duce the Uſe and Knowledge of it into 
Writing; or elſe they were ſo tenacious of 
it, that rather than ſerve their Poſterity or 
Fellow - Creatures with it, they choſe, 
through Exceis of Avarice, to conceal it, 


ay 
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as much as in their Power lay ; of which 
I could produce many Inſtances, ſhould I 
not draw this to ſuch a Length, as to make 
it exceed the Bounds of a Letter. 3 
= They, however, that are in Poſſeſſion of IJ 
tit, labour under one great Diſadvantage, I 7 
Z ſhould rather ſay Impediment, which is, 
that it is hardly poſſible to tranſmit the 
= Knowledge of it in Writing; as for my 
Part, I would not take the Task upon me, 
leaſt I. ſhould fail in the Attempt ; but of 
this I am certain, for by Experience I 
2X know it, that I could inſtru a curious ra- 
tional Mine Student, ſo as to make him 
X Maſter of it by the Dint of Practice; for 
by Practice chiefly muſt every Man come 
to underſtand its uſe. | | 
For one Thing I blame our Adverſaries 
of the Divining-rod very much, but par- 
ticularly thoſe that pretend, and actually 
have, ſome Tincture of the Philoſopher, 
and ſome Sketch of Knowledge of the ab- 
ſtruſe Myſteries of Nature, that they ſhould 
turn their Ridicule, and exerciſe their ſati- 
rical Wit, upon the poor Hazel, is to me 
amazing, as if there was no Connexion or 
Affinity between Vegetables and Minerals; 
which, though with an aſſuming Air of 
Certainty, they pronounce there is not, is 
only juſt as right as it is- true, that the 
torked Hazel is uſed as a Magnet by itſelf, 
bur both are abſolutely falſe. How _ 
TCA 


(26) 


then. is it to be lamenteg, that Men of Au- 
thority, whom Fortune has favoured with 
Plenty and Riches,, Providence endowed 
with ſtrong natural Parts, Leiſure afforded 
all. Opportunities of improving, and Na- 
tire lent a laudahle Curioſity; is it not to 
be lamented I fay, that ſuch ſhould con- 
dem the moſt ſacred Truths of Nature 2 


But whether they that oppoſe them, do 


not in the End: ſuffer and prevent the Uti- 
lity of their Fellow- Subjects, I ſhall leave 
every thinking Perfon ro judge. 

No Naturaliſt can deny the near Ana- 
logy or Affinity there is betwixt Minerals 
and Vegetables, when it is well known, 
that even in ſome, the very mineral Prin- 
ciples they partake of may be diſcerned by 
the Taſte; as for Inſtance, all the Products 
of Oaks, even the Bark and Wood itſelt, the 


green Shells of Walnuts, Pomegranates, and 


others of the hke Kind, ſtrike ſuch a ſen- 
ſible mineral Guſt upon the Palate, that he 
muſt be deprived of the Senſe of Taſte, or 
obſtinate to the laſt Degree, that will not 
conſeſs it: Does not again the Peruvian 
Bark, that grand Specifick in Agues and 
Intermittents, derive its medicinal Qua- 


lities ſrom ferruginous or irony Particles? 
So that I am convinced, that the late | 


diſcovered Preparation of Steel, which fo 


remarkably has diſtinguiſhed itſelf for the | 


Cure of ſuch Fevers, will ſoon out: rival 
| [-” it; 
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it; but why ſhould I ſpend; my Time in 
proving the Analogy berwixr Vegetables 


and Minerals, ſince Berher has to fully 
done it in his Phyſica Sabterranea, and 
many others fince him. 
But I will leave their Authorities with 
the Senſe of Taſte, which may be deceived, 
fince Experiments have put the thing out 
of doubt, by extracting perfect Metals out 
ol Vegetables, as I have dane Iron out of 
= feveral *. Becher, in the ſecond Page of 
his Metallurgia, informs us, that. he has 
X77 feparated pure Gold from Grapes that grow 
on the Range of Gold Mines in Hungary, 
and that he afterwards . drank the Wine 
that was made of the ſame Growth. This 
is likewife confirmed by Jacobus Lupinus. 
Cluverus tells us, that Tin has been taken 
out of Broom. Numbers of other Ex- 
amples might be brought of the like Na- 
ture, but I think theſe ſufficient ; what 
then can our Adverſaries alledge againſt 


t ſuch Teſtimonies? Why ſhould they any 
n longer deride and upbraid me, when I aſſert 
d nothing but what is conſiſtent with the 
a Dictates of true natural Philoſophy ? 
2 Thus we ſee, that Vegetables contain a 
te Magnet which attract the metalline Parts 
ſo df Minerals in the very Action of their 
ne Growth, Is it then ſurpriſing, that vege- 
al ek 1 
; * See my Treatiſe on the Origin, Nature, and 


Virtues of Chalybeate Waters, Page 237. 
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(28) 
table:Forks ſhould bind themſelves in our 
Hands, when we come upon mineral Veins, 
and Beds of Ore, as undoubtedly they do, 
as ſoon as brought within the Reach of 
their Effluvia ? Certainly not at all! but 
that is not of ſo great Satisfaction, nor 
does it make ſo much to our preſent Pur- 
poſe ; for though they act thus far, yet 
they do not deſerve the Title of Divining- 
rods, becauſe, by the ſingle Hazel or ve- 
getable Wand, though it is attracted, yet 
we are not able to diſtinguiſh by what cor- 
puſcular Effluvia the Attraction is cauſed ; 
therefore cannot judge what Mineral is 
under, nor how deep it is from the Sur- 
face, nor what Impediments are betwixt us 
and the attracting Body; therefore ſome- 
thing elſe is required to compleat the Di- 
vining- rod, and to give us a competent 
Knowledge of what we are about. The 
Hazel Fork then is only the Vehicle on 
which the Magnet for different Metals is to 
be fixed; and the Hazel is choſen on account 
of its containing not ſo many of the fer- 
rugenous Particles as other Vegetables do, 
this being the only Reaſon why it has the 
Preference. | a TR. 

As. to the different Magnets for the dif- 
ferent Minerals, artificial ones are com- 


monly made uſe of, which, how to pre- 


pare, Nature herſelf dictates and inſtructs 
us. For let the Effluvia of any Mineral 
be 
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be collected in a proper Vehicle, and for 


that Species your Magnet is compleated, 
the Quinteſſence of Bitumens, ſuch as are 
obtained from Barbadoes, Tar, Succinum 
or yellow Amber, and ſuch like refinous 
Foſſils, have for many Generations been 
made uſe of, as Receivers of the metalline 
Effluvia, in order to be rendered mag- 
netical and fit for our Purpoſe; but of late, 


Zink or Spelter-aſhes have been found more 
2 ſuitable, 15 * 


Theſe being the neceſſary Ingredients 
for preparing the Magnets, the clean mi- 


neral Ores muſt be taken as ſoon as they 
come out of the Earth, for the Air renders 


them unfit for the Purpoſe; and their Eflu- 


via forced into the Receiver, -. obſerving 
what I have faid before, that every Mineral or 
Ore produces its own Magnet: Thus, for 
Inſtance, - ſuppoſe you would make a Mag- 
net for Lead-Ore, you muſt take all the 


different Species as can be got, as Silvery- 
white, Steel, Dice, in ſnort, whatever Sort 


the Country is known to produce; the 


middle Parts of which are the beſt, as being 


the leaſt expoſed to the Air, and the moſt 


free and clean from Earth, which muſt al- 
ways be ſeparated, but not by waſhing; for 


the Earth with which it is entangled, is not 
of the ſame immediate Genius with the 


Ore ; theſe are all to be powdered, livigated, 


and put into Aludels, or ſuch chymi al 


nſtru- 
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Inſtruments, as will convey tlie Effluxia to 
the Quinteſſence of the Bitumens or Zink- 
aſhes ; forcing them ſo loug with a conti- 
nued Fire, till the Maſs — a ſtony 
Concrete, which will be the Magnet. 
This Magnet is to be fixed to the Hazel 
Fork, and then tried upon the Places where 


any, by properly — turning, - .CON- 9 l 


the Vein is ſuſpected to lie; and if there is 


ducting, Sc. the Machine, the Effluvia 1 


will be cauſed to aſcend as out of an electri- 


cal Body when electrified; which will con- 
municate ſuch an Impulſe or Motion to the 


Magnet, that the skilful Minerolagiſt may 8 
be able to frame his udgment with ſuffi-⸗ 
cient Certainty, 4 
But this T'muſt recommend, above. all 
Things, that no one attempts to aſpire to 
dhe Knowledge of this quoddam: indicans 
Divinatorium, that is not Herfectiy 
en verſed in Minerology or Metallurgy 

-for if he does, he wilkbe, certainly failed 
in the Effort, and meet with the Fate of 
Icarus, who, as Onuid relates in his Flight 
from Crete, neglecting the Advice of his 
Father, by going out of his Road, and 
aſpiring too high, fell into the Sea; but, 
it he is Maſter of theſe, he may proceed 
to learn what J have juſt now been ſpeak- 
ing of, by a rational, but not an ill- 
grounded Theory; by a conſtant, but not 
— Practice; taking care that he 
plunge 


OED 
R 
plunge himſelf not into the Abyſß of ima- 
ginary Hypotheſis, with which, this Science 
15 overwhelmed; and -too cer of its Fol- 
lowers are infataated; but 8 him be cau- 
tious in determining, and not hutried away 
by too early appearing Symptoms, but 
prudently and patiently wait till all pro- 
miſing ones concur, which che by Expe- 
rience has found to be plainly Indicants. 

For Reaſons already - attedged, I chuſe 
not to undertake the Task of deſcribing 
how the Magnet is to be uſed'; - though L 
ſhall not be averſe, but, on the contrary, 
always willing to inſtruct ſuch mineral 
Students, in whom I find a proper natural 
Capacity, bent to ſuch philoſophical In- 
quiries ; dar eerhem all the Aſſiſt- 
ance chat In bare 
no other m. | 

Thus, A our Satisfaction, 
I have anſ{wer@@lmEucrics, and executed 
the Task you have done me the Honour to 
impoſe upon me. The Roughneſs of ſome 
of my Expreſſions, T defire you to be fo 
good as to excuſe, which you may perhaps 
think ſomething harſh and ſevere ; but, as 
J have uttered them neither out of III-will 
or Malice to any, but through a Zeal for 
the national Good, and a Deſire to let ſuch 
as are in a manner totally unskilled in Arts 
and Sciences, ſee they are not fit People 
to undertake the Direction of the Mines, 
which 
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which they, by working a little in, and 
accidentally meeting with ſome good Luck 
and Fortune, think themſelves as ſufficient 
for, as the moſt learned and experienced 


Judges poſſibly can. Who am, 
SIR, 


Tour moſt obedient Servant, 


Diepericxk Wesstr LINDEN. 


Holywell, in Flintſhire, 
Aug. 18, 1749. 


LETTER 


i - 
On the preſent State of Smelting, and by 
what Means it is to be improved. 


52K; | 
T appears, from the moſt authentic Ac- 
count of the Generation and Production 
of Men and Things, that Smelting may 
juſtly claim the Preheminence of almoſt all 
other Arts and Sciences ; for God, after the 
Expulſion of Adam out of the happy Abode, 
in which he was firſt delightfully ſituated, 
immediately made him acquainted wich 
the Uſefulneſs and Benefit of Cloathing ; 
ſo, neceſſary, for the Preſervation and well 
being of human Nature, in the corruptible 
State he was then oblig'd to exiſt in; ſo as he 
was deſtinated to till che uncultivated Land 
for his Support and Suſtenance ; we may 
reaſonably conclude (tho it is not particu- 
larly mentioned in that brief Hiſtory) that 
he was made acquainted with Iron-Ore, 
and the-Method by which Iron was to be 
made out of it; otherwiſe it would have 
been morally impoſſible for him to have 
perform'd the Task appointed him; there- 
fore we cannot reaſonably believe, that 
God neglected to give him Inſtructions, 
and to turniſh him with proper Means for 
obtaining the more neceſſary Part ot his 
Subſiſtence, when he had taken ſo much 
C Care 
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Care of the Leſſer, as is before ſpecified; 
eſpecially as his change was ſo ſudden and 
immediate, as well as ſo exceeding different 
and grievous ; beſides, this appears to be 
the real State of Things, by erecting Al- 
tars, preparing and performing Sacrifices, | 
building Cities, &c. even in the Life - time 
of Adam, and by his Deſcendants being 
ſo early acquainted, if not then, at leaſt 
very ſoon after, with other Inventions and 
Materials ferving for Profit, as well as 
Delight, of human Nature, under the pre- 
fent Circumſtances of its Exiſtence in this | 
World; of which there are many Particu- 
hrs related in that Hiſtory ; but, becauſe 
many of them have been already taken 
Notice of by Writers on this Subject, I 
mall only mention two of them; the firſt 
is, that famous chymical Proceſs perform'd 
by Moſes, in reducing the Golden Calf into 
Powder ; and the other is, that recorded 
amongft the many Bleſſings, which God 
beſtow'd on his favourite People, the 
Iſraelites, which he aflur'd them they would 
meet with in the promifed Land ; which, 
in the Original, is thus expreſs'd, That it 
ſhould be a Land, out of whoſe Stones the) 
ſhould make Iron, and out of its Mountain. 
dig Ore, Deut. chap. viii. ver. g. | 

L apprehend it needleſs, and quite foreign 
to my preſent Deſign, to entertain you 
with a long Digreſſion of what Change 
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the Art of Smelting has undergone” from 
Time to Time, and to tell you how it has 
been tranfmitted from one Nation to ano- 
ther; but this as an undoubted Fact, muſt 
be allowed by all, that the Germans, for 
more than three Centuries paſt, with an 
unwearied Study, and with the utmoſt Dili- 
pence, have applied themſelves to this Art; 
and what Improvements have been made 
therein, eſpecially in the Space of theſe 
laſt Hundred Yeats, evidently appear 
from their Writings, which ſhews they fare 
far exceeded every Thing, that has been 
perform'd by thoſe of all other Nations put 
together, In other Places, Smelting — 
been only periodical; and Van Helmont, 
was not miſtaken, when he faid, Græci 
tantum Alpbabetarii, b n rhe 
Ignari, quicquid vereres de re Metallica 
r | 

It is a received Opinion in Hiſtory, that 
the Romans ſmelted Ores in this Kingdom, 
particularly in North Wales, which is found- 
ed upon the Slags, which are fometimes 
digged out of the Hillocks here ; but then 
theſe Slags ate Demonſtrations of their 
Unskilfullnefs in the Art of Smelting. 

But, let us return to later Times, and 
examine the Hiſtoria Metallurgie, or the 
Traditions concerning Smelting ; thefe give 
us to underſtand, that, putting aſide the 
C2 Age 

* Trafat. de Lithiafi; Chap. viii, 
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Age in which the Romans inhabited theſe 
Parts, it is not above ſixty Years fince the 
Art of Smelting was revived in Flintſhire ; 
not do I find any Works erected before that 
Time; therefore they cannot be ſaid, but 
to be of a very late Date here, - 
According to Schlutter's Account *, Dr. 
Wright, an eminent Phyſician, and two 
other Gentlemen, well verſed in the Art of 
Chymiſtry, were. the firſt Contrivers and 
Inventors of the Smelting Furnaces now 
uſed in Flintſhire ; which were not com- 
pleated till the Year 1698, as is expreſly 
affirmed, _ 

I have by me a Print of thoſe Furnaces, 
which I have compared with the Furnaces 
which I have found erected in this Country; 
but cannot ſee the leaſt Attempt offered to- 
wards an Improvement upon the Author's 
firſt Deſign ; except, that there is added 
another Chimney ; which, ſome of our 
preſent Smelters, look upon as a great one; 
but, I am far from agreeing with them in 
that Point, and do believe it to be quite the 
contrary ; and, certain T am, that it is di- 
rely oppoſite to the Inventor's firſt and 
chief Intentions : They are all ſenſible, 
what a great Quantity of Metal is loſt in 
their Chimnies, as this has appeared by 
many Inſtances, but more particularly in a 

late 

* Mr. Schlutter's full In ing- 
publiſh'd in the German —— f. — _— 
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late Experiment, by which there was got 


out of one Chimney, and that of no long 
ſtanding, as much Silver as made a Pint 
Mug. How inconfiderate and miſchievous 
an Alteration then ſhould that be deemed, 
inſtead of being called an Improvement, 
which gives another Paſſage for that to 
eſcape, which they by all Means ought to 
confine and preſerve? Was it not, on the 
contrary, wholly incumbent on them to 


have ſtudied and contrived how to have 


ſmelted with leſs Chimnies, or at leaſt to 
have removed them, as far as poſſible, 
from the Ore? Of which a ſingular, but 
indiſputable Inſtance, may be ſeen in the 
Structure and Management of Glaſs-houſe 
Fires. | 

It muſt be acknowledged, that the ſmelt- 
ing in Furnaces here, is a very ingenious 
Contrivance; and the Inventors had cer- 
tainly a true Knowledge of Smelting-Fur- 
naces; becauſe they were well acquainted, 
that, in foreign Parts, where hard Ore is 
the chief Product, they laid under an un- 
diſpenſable Neceſſity to erect their Fur- 
naces and Smelting-works on Rivulets, ſo 
as to make the beſt of the Slacks produced 
in ſmelting their Ores: But the Ore pro- 
duced in this Country being of a ſoft Na- 
ture, they wiſely conſidered, that it did 
not neceſſarily require ſtamping the Slacks, 
but that the Metal might be ſmelted out 
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without making uſe of that Method; and 
that it was more convenient and beneficial 
for the Uſe of this Country to contrive ſuch 
Furnaces as might be erected any-where 
near the Mines: Since they were erected, the 
Smelters in Norway, where the Ore is ſoft 
as it is here, have made great Improve- 
ments of them ; but, in this Cquntry, no 
Improvements have been made in the Point 
the Inventors aimed at ; but, on the con- 
trary, have unluckily fruſtrated their whole 
Intention, by erecting the Smelting- works 
near Rivulets, and thus acted, in Contra- 
diction to the Foundation of their real Per- 
fection, which in ſo large a Scope was laid 
down by the Inventors. Upon ſome of 


them running into this erroneous Notion 
of erecting their Works for working of 


Stampers, the other Proprietors, whoſe 
Works were not on Rivulets, were obliged 
to make uſe of Men to powder the Slacks, 
and, by this Means, the Smelters were 


quite prevented from making any Improve- 


ments; for, as Neceſſity is generally the 
Cauſe of Invention, if the Smelters had 
been left to deal with the Slacks only by 
Fire, I do really believe they would have 
long ſince found out a Method to have 
gained more Metal than they can by their 
Slug-ſtampers, and Powdering-works ; for 
this Ore, by reaſon of its Softneſs, in ſmelt- 
ing the Metal, is diſperſed into the moſt | 

OE Ez . |. -. 
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extended Parts of the Slacks ; ſo that no- 
thing but our grand Menſtruum, the Fire 
properly made uſe of, can ſet the metalline 
Parts at Liberty, and collect them into a 
Body ; and it is in this Menſtruum we 
muſt look for the Remedy, and not to 
think to gain it by the Stampers. By the 
Method uſed in ſtamping the Slacks, the 
Parts waſhed away are equally metall.ne 
to what are left remaining ; and, beſides, 
by their unskilful Manner of Smelting, 


what Metal does remain, is never effectu- 
ally obtained, 


Juvat integros accedere fontes, 
Atque haurire, juvatque novos decer pere flores, 


Is it then not evident, that they ought to 
have contrived a Method of Smelting 
without the Aſſiſtance of Water and Wheel- 
works, or manual Labour, for pounding 
Slacks, and to have been enabled to work 
their Ores in ſuch manner, that their Slacks 
would require no ſtamping ; as is effected 
by the Norway Improvements, which has 
thrown all this Machinery afide, and was 
the original Intention of the Inventors ; 
but, had they been as aſſiduous as their 
Neighbours in this great Affair of Smelt- 
ing, they would never reſt ſo contented 
with their tedious, expenſive, I may like- 
wiſe ſay, unprofitable Atchieyement; but, 

C 4 having 
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having thus got a Method to make ſome- 
thing of their Slacks, they are quite careleſs 
in making any further Inquiry, or bending 
their Genius towards gaining any further 
Advantage or Improvement in an Affair 
. _ Which ſo requires it. ; 
Some in London, and others here in 
Wales, have endeavoured, by what may. be | 
called a mathematical Contrivance, to make 
an Improvement upon theſe Furnaces, by 
- conveying Water and Air upon them, and 
ſo, by theſe Inſtruments, forcing and in- 
creaſing the Strengih of the Fire. In 
London, it was attempted by bringing the 
Air from the River Thames through a 
Channel under Ground, and arched with 
Brick, made like a Sewer or Drain to the 
Bottom of the Furnace ; but this did not 
anſwer the Succeſs intended, for they had 
the Mortification to ſee, that both Metal 
and Fire made the quicker Exit or Paſſage 
through the Chimney ; and how could it 
be otherwiſe, for there is not any thing 
in the Creation, but what will avoid or fly 
ſrom its Enemies if poſſible? And what 
can be greater Enemies in Nature, than 
Air and Water are ta Fire and fluxed Me- 
tal, when brought in upon them in ſuch a 
violent Rapidity ? One of my Acquaintance, 
2 Man of good Underſtanding in moſt 
Things, was concerned in this Contri- 
yance; but he could not, by any Means, 
CONce1ve 
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conceive the Reaſon, why this ſmelting 


Project miſcarried, which was believed to 
be brought to its utmoſt Perfection, as the 
Fire was carried with a clear brilliant 
Flame ſome Yards above the Chimney ; 
but ſo far was this from coinciding with 
the chief Intention, that it was really the 
Cauſe why it proved abortive; becauſe the 
moiſt watry Air drove the Fire from the 
Place where it was moſt wanted, leaving 
only ſuch an one behind as calcined the 
Lead to Aſhes ; thus we ſee, that mathe- 
matical Attempts are ſometimes founded 
on a wrong Baſis, and that they ſhould 
ever be backed by Experience ; and that 
oftentimes, eſpecially in theſe Caſes, the 
plain and ſimple Reaſoning of Metallurgy, 
is preferable to theſe aſpiring Ideas. 

I think it is neceſſary: to mention a Word 
further concerning theſe two great Ene- 
mies in Metallurgy, Air and Water when 
not properly adapted; Water muſt be in- 
tirely avoided, except it be in waſhing, im- 
bibing, and for receiving Quick-filver, when 
extracted from its Ore. Air, on all Occaſi- 
ons, muſt be ſparingly uſed ; the Fire, indeed 
will not burn without it, but then it muſt 
not be ſuffer'd to play upon the Metal ; 
this I am convinced might be done, and 
the Air, as an Agent uſed, without permit- 
ting it to rob us of the leaſt Particle of 
Metal ; were we but to erect ſuch Places to 


{melt 


— — 25 7 
pe - ok — 
a2 — * E L * 


— — — 
_— — —=— 


— — 5 
ho Gy 


r 


— — 
« 8 


— by _ — w — * 
—— . 1 N 
n — 2 &5 2" 3. 2-6 © ig _ — —— —„— — 2 — 1 Cad 
4 = ©. ; =— —— - RN S . 


— = 
SECIS 0 


EE —— 2 ney 7 2x er 
TP — . e pr gt or CT OA i 


* 28 
— — 2 
- * 


— 7 — — — = Z 


( 42 ) 
ſmelt it in, as they who ſmelt the Glaſs if 
Metal for making Glaſs, or in like Man- | 


ner as a luted Crucible 1s placed in the 
Fire, where the Force of the Fire acts thro' 
the Crucible, and fuſes the Metal, without 
expoſing it to the Air, or ſuffering the 


Fire immediately to act upon it, contrary 

to the Smelting-Furnaces now in uſe, This 
Practice is intirely avoided by the Glaſs- | 
Makers; for, was their Glaſs-Mixture cal- | 
led by them Glaſs- Metal, nakedly expoſed Þ 
to the Air, and the Fire permitted to exert 
its Force upon it; and had they the like | 
Chimnies as are uſed in the Lead-Ore | 
Furnaces, the Mixture of the Glaſs-Metal | 
would be deſtroy'd by the Exhalation of | 
its moſt efſential Particles, which ought to 
be taken into due Conſideration by the | 


Lead-Smelters in this Country, I have 
heard of an Attempt to retain the Metalline 
Particles, which are exhaled, by a Re- 
ſervoir of Water, placed in ſome Part of 
the Chimney ; but as this is not attempted 
with any Succeſs, I ſhall not animadvert 
upon it ; but will proceed to point out, in 
Particular, what a Smelter ought to know 
before he takes upon him to direct a Smelt- 
ing Work, 

A Smelter, in the firſt Place, ought to 


be a perfect Artiſt in trying Ores and Mi- | 
nerals in ſma]l Parcels, in order to come to 
2 Know- 
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WM. Knowledge of the reſpective Metals they 


contain, in reſpe& both to their Quantity 


an d Quality. This, by ſome of the Learn- 


ed, has been called Ars Docimaſtica, 
or the Art of Trying and Aſſaying; he 


muſt alſo get acquainted with the exact 


Nature of the Salts and Fluxes, and what 
Power they have upon Minerals, and care- 


fully avoid intermeddling with the ſecret 


Myſteries, as occult Properties of any one 


or other of the Ingredients he makes uſe 
of; otherwiſe he will confuſe his Ideas, 
and plunge himſelf into a Labyrinth of 
8 Darkneſs, out of which he may never af- 


terwards be able to extricate himſelf, It 
is greatly to be lamented, that ſo many 
Books, for Ages, have been uſher'd into 
the World, under the Pretence of teaching 
the Art of aſſaying Metals, which have 
greatly contributed to caſt a Cloud over 
the Science, and much more obſcure it, 
than promote it ; and often has rais'd freſh 
Doubts, inſtead of clearing up the old ones; 
and render'd it more abſtruſe, rather than 
more clear and certain, This, and not 
without Reaſon, has deter'd ſome promiſing 
Genius's of this Country from entering 
upon the Study of this Science, who other- 
wife might have made a conſiderable Pro- 
greſs therein, Erckern's Treatiſe on this 
Art, is one of the beſt of former Times ; but 
jt is ſo badly Tranſlated by Sir Fobn Pettus, 
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that there is ſcarcely one Proceſs in it 
without a very material Error ; but Dr, 
Stabl has prodigiouſly advanced it, and re- 
ſtored us from Darkneſs to Light; but this 
Nation is yet at a great Loſs for want of a 
good Tranſlation of the Works of that 
moſt excellent Metallurgiſt, none of them 
having been yet attempted, except his Chy- 
mical Lectures, which have been render'd into 
Engliſb by the eminently learn'd Dr, Shaw; 
but theſe are too conciſe, and only the 
Heads of what he uſed to explain to his 
Pupils; ſo that it is abſolutely neceſſary to 
tranſlate the others, which are publiſh'd in 
the German Language, to render them com- 

leat. Dr. Cramer, who followed Stabl's 
Principles in his Docimaſtical Art, is ren- 
der'd into Engliſh ; but that has the ſame 
Defect, and is as much too conciſe as the 
other, ſo can only ſerve as a Memorandum 
Book to a Maſter; but a Beginner, who is 
not well acquainted with the Principles and 
Rudiments of this Science, I apprehend, 
can reap very little Benefit from it. 
It is requiſite, that a Smelter ſhould be 
a competent Judge of Fire, that he ſhould 
be acquainted with its wonderful and pro- 
digious Force and Power; for, if he un- 
derſtands not its different Degrees of Action, 
it will be impoſſible for him to make a 
right Aſſay, or bring any Thing to Per- 
tection in Metallurgy. A conſiderable Num- 
5 ber 
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ber of Inſtances have fallen within my Ob- 
ſervation fince my- coming hither ; many 
have aflay'd Metals under my Direction, 
who, When I was preſent, always ſuc- 
ceeded ; but, when they attempted it with- 
out me, and managed the Fire themſelves, 
they always faileg, at leaſt their Proceſs 
never anſwered their Expectation; whereas 
had they had a true Notion of the different 
Degrees of Fire, and thoroughly under- 
| ſtood its Force of Action, they would un- 
doubtedly have ſucceeded; No one, in 
Juſtice, can preſume to undertake the Ma- 
nagement of a Smelting-work, who is not 
well acquainted. with the chief Agent, 
ſince, upon it, the whole Art depends. 
24 ly, What we read in Books concern- 
ing the different Degrees of Fire, is of ſome 
Ule to the young Smelter, as a Body of 
Muſick is to the initiated Muſician ; neither 
can the one, nor the other, be aſcertain'd 
but by Experience ; a patient, and conſtant 
Practice, is abſolutely requiſite. Give me 
therefore leave to adviſe all commencing 
Students in Metallurgy, not to rely upon 
imaginary Theory or Conjecture, nor to 
believe any Thing but what has been con- 
firm'd by his own Hand Labour; for it 
requires the Employment and Satisfaction 

of all the Senſes, to judge rightly of it. 
zaly, A Smelter muſt be acquainted with 
the Nature of Clays, and endeayour as much 
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48 poſſible, from Time to Time, to iff: 
prove his Fire-Bricks : The Knowledge of 
this is attain'd by judging and experiencing 
the beſt and exacteſt Proportions' of the 
Ingredients ptoper to be mix'd for making 
the Bricks, and the fliceſt and compleateit Þ 
Method of burning. them; from hence | 
great Advantages may be reaped; it is a 
Thing therefore by no Means to be neg- 
lected: To this Claſs alſo belongs the 
Knowledge of Bone and vegetable Aſhes | 
for making Teſts; thefe are all to be well 
burnt and prepared, their Salts to be totally} 
extracted, and the Teſts well form'd with | 
them, and all other Concomitants and De- 
pendencies duly weighed and regarded. 

4thly, He muſt be well skilled in the 
Architefure of Furnaces, with the Manner 
of erecting them: The Knowledge of one 
or two only will not be ſufficient; he 
ſhould underſtand all the different Sorts; 
becauſe ſome Ore works much better in 
one kind of Furnace than another ; fo that 
he ought to make himſelf acquainted with 
all, that have been uſed in difterent Ages, 
as well as different Nations: He muſt alſo 
be ever aſſiduous in trying Ores and mine- 
ral Mixtures in ſmall Furnaces ; this. wil! 
give him an Underſtanding of which are 
moſt fit for his Purpoſe, and make. him 
ſenſible of the Force of Fire; hence he] 
will be enabled to frame his Furnaces in 
ſuch 


8. 


ta? 
ſuch a Manner as to fave a great deal of 


Fuel, for Fire is ever obedient to the Ar- 


5thly, He muſt be acquainted with every 
other particular and manual Operation in 
the ſmelting Bufineſs, that he may be able 
to direct every Branch of it; for nothing 
can be more evident, than that he is the 
greateſt General, that knows and is expe- 
rimentally acquainted with the Duty of 
every Individual that is ſubject to his Com- 
mand, from the meaneſt Centinel, to the 
higheſt Officer. | ; | 

6thly, A Smelter muſt, by the Helps of 
Metallurgy, and chymical Analyfis, arrive to 
a Knowledge of the inward Texture of 
Marcafites, Mondye, and ſuch like Mine- 
rals, which in theſe Parts are called Sul- 
phurs ; he will find, that, by mixing them 
with Lead Ores, they will frequently pro- 
duce noble Metals, which they will yield 
to Advantage ; but, when tried by the Fire 
alone, they will not afford any thing, but 
will either turn to Scori@, or evaporate ; 
was it not for this Knowledge and Expe- 
rience, the Mines in Germany would not 
be ſo conſiderable as they are; for it is 
oftentimes found, that eight or more of 
theſe Foſſils, which ſeparately or fingly 
would not produce any thing, yet, being 
diverſely mixed with Lead-Ore, their Pro- 
duce becomes conſiderable, 
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This, I am certain, is a large Field for 
Employment, when I take a View of the 
many mineral Species, which appear. ſo 
abundantly: all over Males, and there re- 
main wholly neglected, under the ignomi- 
nious and deſpiſed Names of Sulphurs ; 
but, if we would employ ſome Part of our 
Time to reflect and conſider that they were 
created by the omniſcient Power for ſome 
Uſe or other, we ſhould not ſo careleſsly 
paſs them over, and negle& them. I am 
inform'd there have been ſome Attempts 
made in this Kingdom to extract a fuſible 
malleable Metal, out of Mondye, and other 
ſuch- like Mineral Subſtances, vulgarly term'd 
Sulphurs, but they have proved ever unſuc- 
ceſsful ; yet, I am ſatisfied, that theſe Diſ- 
appointments aroſe for want of proper Mix- 
tures; and, it is moſt certain, that their 
Expectations would not have been fruſtra- 
ted, had they, inſtead of Lime, ſo com- 
monly made uſe of in Smelting the Lead 
Ore in this Country, made uſe of the 
Marcaſites, and other mineral Species in 
Smelting that Ore, as a little Experience 
would ſoon make manifeſt : If, from what 
1 have faid, any ſhall proceed to make 
Trials, in order to render theſe Things 
ſucceſsful, let them be made in ſmall 
Quantities; and, from the Reſult of ſeveral 
of them, they will become proper Judges 
of what is moſt ſuitable; for, it is about 
$ theſe 
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theſe ſulphiireous Bodies, fo called, that 
Part of Metallurgy, which appertains to 
the Art of mixing, is chiefly concerned ; 
and the Accompliſhment of a Smelter very 
much depends npon a judicious Skill there- 
in, This is ſufficiently evident from the 
Effects of mixing Lapis Calaminaris with 
Copper, which, by itſelf, cannot be brought 
into any metalline State. | 

Many Inſtances of this Nature might be 
alledged ; but this, I fuppoſe, will be ſuf- 
fictent to make you agree with me, that 
this well known Experiment deſerves the 
Attention of the moſt diligent and curious 
Searcher into Metallurgy ; becauſe it 
proves, I/, that, by Mixture, a metallic 
Quality is produced, which could not be 
obtained from the Lapis Calaminaris alone : 
2dly, By this, it evidently - appears, that 
Metals will take a Tincture; therefore Dr. 
Henkel very juſtly obſerves, how neceſſary 
it is to try all metalline and mineral Ores 
by Mixture, according to the moſt com- 
mon mechanical Operations “. 

7thly, A Lead Smelter, in particular, 
muſt always obſerve, that as long as the 
Metal is in the Furnace, a ſufficient Quan- 
tity of Phlogiſton, or inflammable Subſtance, 
of an oily or greaſy Nature, which con- 
tains no acid, is conſtantly to be added to 

D it 1 

* Dr. HenkePs leſſer Minerology, publiſhed in the 

German Language, p. 65. 
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it; becauſe Lead, as ſoon as it melts, im- 
mediately begins to calcine into Aſhes ; 
but, as ſoon as any Phlogiſton is thrown 
upon them, they are immediately brought 
into their priſtine metalline State again, 
The Truth of this may be made apparent | 
by an eaſy Experiment; take a Piece of | 
Lead, free from Droſs, put it into a clean 
Crucible, and fmelt it in a moderate Fire, 
there will firſt ariſe on the Metal a thin 
Skin or Cuticle, which ſoon after will turn | 
to Aſhes; throw upon them, while they 
are ſwimming upon the Metal, ſome Oil, 
or the Fat of any Animal, and the Aſhes 
will be inſtantaneouſly reduced into Lead 
again, | 
The Phlogiſton made uſe of in large 
Furnaces, muſt, as has been obſerved, be 
without Acid; but any Fat, Greaſe, and 
Wood- charcoal, or Wood-charcoal alone, 
may be ſubſtituted. This I intend as a 
Hint for thoſe Smelters, who, following 
the common Practice of the Country, uſe, 
for this Purpoſe, ſmall Pit-charcoal, mixed 
with Lime; but, as J am fatisfied, that 
the Acidity in theſe Foflils muſt be detri- 
mental to the Smelting of the Ore, I 
would adviſe them to take ſmall Wood- 
charcoal in their ſtead, particularly as no 
con{iderable Quantity is required, 
8/hly, It is abſolutely neceſſary that the 
Smelters ſhould refrain from the Uſe off 
%%%’ 
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(51) | 
Lime in ſmelting of Lead, and find a Sue- 
cedaneum to it ; for, by a ſmall Degree 
of Fire, the Lead vitriſies, or is turned 
into Glaſs,” when Lime is mixed with its 
Ore, as has been obſerved a long Time 
ago, and Jately, in particular, by Dr. 
Cramer *: Nor is it poſſible to regain all 
the Lead when once vitrified, and involved 
in the Slacks, by that indiſcreet Method, 
either by the Help of Stampers or Slack- 
hearths, which is the Reaſon that the 
Roads are ſo much mended with. them, 
having the very Appearance of Glafs itſelf. 
I never yet could get any fatisfactory Ac- 
count, why they made uſe of Lime in 
smelting; if it is intended to abſorb the 
Sulphur and Arfenic, there are other 
Things as cheap, as ready, and much more 
beneficial for the Purpoſe ; theſe Aids and 
Abſorbents, I apprehend, fhould be looked 
for in Iron, Iron Ore, Magneſia uſed in 
Glaſs- making, Horn, Stone, and other Things 
of this Kind; it there fore behoves every one 
to examine and try which is moſt agree- 
able to the Ore, whether Part, or all of 
theſe Articles, as it may ſometimes happen, 
are required. J am fure, if any one will 
make the Experiment, as J have before di- 


tected, according to the Rationalia of Me- 
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tallurgy, his Labour will be very well res 
warded with Profit. ; | 

gthly, The Smelters of this Country 
ought to have a perfect Knowledge of Pre- 
cipitation ; which, that they may have an 
Idea of, I will point out a Method to pre- 
cipitate the noble Metals out of Lead, | 
which ought to be followed, inſtead of 
their preſent Way of Cuppelling ; and is 
as follows : When the Lead is ſmelted out 
of its Ore, it muſt be let out, and run | 
into large Iron Ingots of a conic Figure, each 
containing about three or four hundred 
Weight, but no more; their Inſide muſt 
be firſt rubbed with Fat, about two Mi- 
nutes before the fuſed Metal is let into 
them ; but the Matter which is to preci- 
pitate the noble Metal from the Lead, is 
to be mixed with it whilſt flowing in the 
Furnace, before it is runned, or poured off; 
when in the Ingot, the Outſides of it muſt 
be beat with large Mallets, or wooden 
Hammers, in order to give it a Motion, till 
the Metal becomes hard and fixed ; which 
being cold, and then beat out of the Ingot, 
the noble Metal will be found in a Regulus 
in the conic Part of the Ingot, ſeparated 
from the Lead by a ſmall Cuticle; but as 
the noble Metal in the Regulus is never 
pure, it muſt be refined, S. A. as Occaſion 
requires, 
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The Materials for this Precipitate muſt 
be looked for amongſt the Marcaſites, Se- 
mi-Metals, and Iron; obſerving, that ſuch 
muſt be choſen as will not mix with the 
Lead, otherwiſe it will be rendered unfit for 
mechanical Uſe. 

I muſt take notice of a Copper Ore 
which is frequently found, called in Ger- 
many Copper-Hog, from its Oppoſition to 
Fuſibility : This, for many Ages, baffled 
the Efforts of the moſt noble Metallur- 
giſts, who could by no Means fall upon a 
Method of ſmelting it, although it was 
rich in Copper. I find Dr. Cramer has 
ſlightly taken notice of it under the Name 
of Vitrean Ore * ; but I ſhall mention the 
Way, by which this Ore came to be 
ſmelted, for the Inſtruction of the curious 
Metallurgiſt of this Country, who, it is 
likely, is quite a Stranger to it; for all re- 
mained in the Dark, till the moſt learned 
Dr. Zimmerman, of Friburg, gave us an 
inſight into its abſtruſe Nature, and made 
the - Diſcovery in the following manner, 
This curious Gentleman, as he was taking 
a Walk near a River's Side, ſearching into 
the Produftions of Nature, he found a 
Piece of Iron, the Crocus, or Ruſt, of 
which, had attracted ſome of the Sand, 
and rendered it into a hard and ſtony Con- 
D 3 crete; 
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and found out the Cauſe of the Difficulty he | | 
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crete; all his Attempts to fuſe it, even 
with the ſtrongeſt Fires, were in vain ; 
theſe Defeats turn'd his Thoughts another 
Way, reſolving, if poſſible, to find out 
the Contents of this Concrete; therefore, 
to effect it, he made a Paſte with Water, 
af three Parts of Sand, and one Part of | 
Iron-filings, put it into a Glaſs, and wetted | 
it with-Water at different Times; by which | 
Means, in leſs than fix Months, the Mix- 
ture was turned into a hard ſtony Con- 
crete, without any other Aſſiſtant; and 
this, like the former, could not be fuſed f 
by Fire: By this Experiment he drew his 
Rationale, and became acquainted with the | 
Nature of. the Copper- Hog, or Vitrean Ore, | 


had met with in fuſing it; neither 8 he 
well be any longer ignorant that this was 
the Caſe, that its opponent Parts, beſides | 
itz proper copper Baſis, were. an Iron Earth, 
intermingled with Grit and Sand; Which, 
whilſt united to it, cauſed its Reſiſtance to 
Fluxion, but, when once feparated, ac- 
cording to the Rules indicated by theſe 
Opponents that is, by a peculiar Method 
of waſhing, it may be worked to Ad- 
vantage. 

The ſame as is related of Copper Ore, 
does frequently happen to that of Iron, as 
Diſcoveries have made manifeſt ; therefore 
the Iron Smelter mult be very careful to 
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free his Stone from all Sand or Grit, be- 
fore he attempts to ſmelt it, otherwiſe he 
will find his Labour too frequently unſuc- 
ceſsful. 

What has been here * of the Con- 
comitants of Copper and Iron Ore, fre- 
quently attend that of Jin; for which 
Reaſons the Smelters ſhould mind not to 
roaſt ſuch Ore too long, otherwiſe a great 
Part of the Metal will be loſt by its being 
formed or turned With the Iron Earth, 
into ſuch like ſtrong Concretes or Scoriæ 
which the Fire cannot maſter, ſo that it 
ought to be ſeparated by waſhing, as be- 
fore noticed; and this is more eſpecially to 
be regarded, as Tin is ſeldom found with- 
out them. 

Lead Ore is not always exempt from 
theſe Impediments, and the worſt Steel 
Ore, which yields no Silver, is the moſt 
liable to them; ; I therefore judge it to be 
very neceſlary, that the Smelters ſhould 
make themſelves acquainted with theſe na- 
tural impeding Cauſes attending Ores, and 


the Means to rectify them; for which 


there is the more Reaſon, becauſe from the 
Symptoms which now appear to me, Tap- 
prehend it will not be long before they 
meet with ſuch Kind of Ores in their 
Mines. 

1othly, Since I have entered upon a De- 
tail of theſe abſtruſe Ores and Minerals, I 
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cannot help putting the Smelters in Mind 
a Sort of Lead Ore, which is yet unknown 
to them in Wales, and with which they 
ought to be acquainted : It is a kind of 
red Lead Ore. appears of a red clay-like 
Subſtance, and feels ſomewhat ſoapy “. 
1 have very great Reaſon to believe, that 
ſome Hills in North Wales, contain large 
Quantities of it; which, conſidering the 
preſent State of Mining, as well as for 
many other Reaſons, I judge it may be 
looked after, and uſhered into ſmelting, 
that there may be Employment for many 
Furnaces which now lie unemployed, and 
going to Ruin, 
 11zhly, To be thoroughly well verſed in 
mineral Manufactures, 1s one of the great- 
eſt Accompliſhments of a Smelter ; becauſe 
there come many Things in his way 
which will turn out greatly to the Advan- 
tage both of the Country and Proprietors; 
but as yet there is no notice taken of them 
in theſe Parts, for want of knowing what 
uſe to put them to, they are here trod 
under Foot, and looked upon as Rubbiſh, 
and lie utterly neglected ; for this Reaſon 
I ſhall point out ſome few Inſtances of this 
Kind. I/. The Flowers that adhere to 
and ſettle in the Chimnies of the Furnaces, 
may be wrought to conſiderable Advan- 
tage, 


* Dr. Cramer's Elements of the Art of Aſſaying of 
Metals, p. 148. 5 5 
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tage, by making them into Spelter or Zink; 
and I know, by Experience, that the 
Spelter which might be made of theſe 
Flowers, or out of the Lead Ore, and 
Lapis Calaminaris, is equal in Goodneſs 
to that which is brought from the Ea/? In- 
dies, and much ſuperior to that which 
comes from Germany; becauſe the Ger- 
mans do not ſuffer theſe Flowers to rob 
them of ſo much Silver as they do here, 
and the Lead Ore which they uſe with the 
Lapis Calaminaris, is very poor in Silver; 
and Silver, being one of the beſt compo- 
nent Parts, or richeſt Ingredient of Spelter, 
in regard of the great uſe there is made of 
it in ſodering the noble, as well as other 
Metals, that muſt certainly be the beſt, 
which has moſt Silver in its Compoſition. 
Another Inſtance is making Vitriol; for 
which Purpoſe abundance of Foſſils lie 
ſcattered here and there, as I have men- 
tioned, in many Places of Wales, and are 
frequently buried among the Rubbiſh of the 
Mines, where they remain intirely neg- 
lected; yet, if in the Poſſeſſion of inqui- 
ſitive and induſtrious People, would be 
manufactured into white Vitriol to no ſmall 
Advantage, Cobolt again would furniſh us 
with Stone-blue, and is found almoſt in 
all Lead Mines; but Things of this Na- 
ture are ſo numerous in this Country, 
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that it would be too tedious to mention 
them here. + £59 3, 

 T2thly, I will point out a Method, by 
which the ſkilful Metallurgiſts treat ſuch 
Minerals that will not yield any Metal by 
the common Way of Fuſion; it is, what 
may not improperly be called, maturating 
the Mineral by the Help of certain Li- 
quids; as by Lixiviums, or Lies made of 
Salts; Lime, and ſuch other Ingredients as 
will diſſolve in common Water. In theſe 
the Minerals are to be imbibed, being firſt 
made red hot, and then thrown into them, 
which is to be ſo long continued and re- 
peated, till it is thought fit for fuſion; but 
if the Mineral be of ſuch a Nature that it 
cannot bear the Fire without deſtroying its 
Texture, on account of its volatile Con- 
tents, then it muſt be reduced to Powder, | 
put into a Cloth, and the Liquor poured | 
boiling hot upon it, and ſaffered to per- 
colate or ſtrain through it, which maſt 
alfo be repeated fo often as is neceſſary for 
its proper fuſion: By theſe Means, con- 
fiderable Quantities of noble and ignoble 
Metals have been obtained from Minerals, 
which otherwiſe would not produce any 
thing. But, before we proceed to treat 
Minerals in this Manner, we ſhould be ſen- 
ſible what heterogeneous Matter it is | 
that they partake of, which prevents their | 
fuſion in a common Way; as for Example, 


{ 59) 

if Acid and Sulphur abound, we have re- 
courſe to Alkalies, which corre& and ab- 
ſorb the Acid, and diflolve the Sulphur; if 
Bitumen, or Earth- pitch, clog the Mineral, 

then Lie made of Lime, or elſe common 
Water and Air, muſt be our Menſtruums 
to diſſolve them; if either of theſe laſt 


Methods is made uſe of, it muſt be a Work 


of Time, becauſe the Lime-lie or Water is 
to be poured upon it at ſeveral "Intervals, 
and 'in the intermediate Space it is to be 
expoſed to the Air, and that as often. as 
Occaſion ſhall require. By theſe Means, 
and with the Afiſtance of proper Ma- 
chines, Minerals may be worked in large 
Quantities at once; ſo that the Smelter 
ſhould not deſpiſe theſe as tedious and un- 
profitable Diſcoveries, : 

The laſt Method T have mentioned, has 
indeed by ſome been cenſured, by others 
derided, and looked upon as quite uſeleſs 
in Metallurgy, judging fuch Proceſſes of no 
Service in the Treatment of ſtubborn, ad- 
verſe, and hard-flowing Minerals ; but, in 
anſwer to ſuch Perſons, I need only appeal 
to Experience, the very Touch-ſtone 
whereby all Matters of this Nature are to 
be decided, and their miſtaken Notions 
will clearly appear from the Proceſs made 
of Silver and Quick- lime; which is as fol- 
lows: Take Lime hot out of the Kiln (it 
muſt be the hard Stone-lime) pour Water 


directly 
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directly upon it, and make it thus into 4 
ſtrong Lie, ſmelt pure Silver, that has not 
any Gold in it, and throw it into the Lie 
as ſoon as it fluxes; having repeated this 
four or five Times, the Silver will, upon 
Trial, be- found to contain ſome Gold in 
it, which by this Means is really conſti- 
tuted ; ſuch therefore as will deny the 
above-mentioned Maturation of Metals, 
Jet them try this Experiment, and aſſign 
the Reaſons how this Gold came into the 
Silver ;. to me, it is more convincing, than 
all their ſeeming Force of Argument, and 
Beauty of Language : Perhaps it may be 
faid, that the Gold was occaſioned by 
often ſmelting the Silver in the Fire ; but 


this cannot, by ſound Reaſon or Expe- 


rience, be any-ways proved ; for, I do 
affirm, that Silver never receives or obtains 
any Gold by ſmelting, let it be ever ſo often 
repeated ; notwithſtanding what has been 


aſſerted by Homberg, Henkel, and other 


Writers, to the contrary : And ſuch as 
imagine them to be in the right, I muſt 
alſo refer to try the Experiment ; which 
will evidently convince them, that no Gold 
can be obtained from pure Silver by often- 
times ſmelting. And although, I cannot 
ſay, the above Experiment of Silver and 
Quick-lime is profitable, or that it can be 
recommended in a lucrative View, yet it 


0 
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Sr 
is a curious one, and does moſt manifeſtly 
demonſtrate the Truth in Queſtion, 

By what is advanced, Sir, you may 
perceive what Knowledge and Induſtry are 
requiſite to conſtitute a good Smelter ; F 
muſt ſabjoin an unwearied Patience, and a 
Steadineſs of Mind in his Purſuits; and 
other neceſſary Ingredients might be added, 
as a ſound deliberate Judgment, avoiding 
to draw haſty Concluſions from Experi- 
ments, and too much Credulity in Theory: 
let this therefore be ſufficient for the pre- 
ſent, for he that is Maſter of what I have 
aſſign'd, will not want a good Foundation, 
whereon he may improve himſelf farther ; 
nor is it to be queſtioned, but that he will 
make a conſiderable Progreſs in this moſt 
uſeful Science ; but as I have mentioned 
Judgment, give me leave, before I make 
an End, to ſay a Word or two more rela- 
ting to it. 

A Smelter ought to be extremely, exact 
and nice in his Judgment, that is, as I have 
mentioned on one hand, neither too raſh 
or too credulous, nor on the other, too opi- 
niated ; becauſe, oftentimes, very great 
Diſcoveries have been made by illiterate 
People ; ſo it muſt likewiſe be next to Mad- 
neſs, to ſcorn and flight an half roaſted 
Alchymiſt, when he tells you ſtrange 
Things, that at firſt Sight ſurpaſs your 
Underſtanding ; as that he can ſmelt a Dia- 

2 mond 


( 62 ) 
mond *; or that he knows how to manage 
the moſt abſtruſe ſulphureous or volatile 
Foſſils; for -moſt of theſe People are pro- 
digiouſly well acquainted with Minerals, 
and have attain'd to be very great Maſters 
of Fire; to theſe we are indebted for almoſt 
all the great Diſcoveries and Improvements 
that have been made in Metallurgy ; not 


that I would have any . one give credit to 


what they offer concerning the Philoſo- 


pher's Stone, nor with an implicit Faith to 


aſſent to every Thing, which they, or any 
one elſe, ſnall think proper to advance; but 
with a civil Deportment we may give At- 
tention to what they relate, and weigh 
diligently what they aſſert, hear their Ra- 
tionalia of Things, and gain as great an 
Inſight as poſſible into the various Effects 
of Fire, and the Art of obtaining and re- 
fining Metals, which I promiſe you, will 
not be inconſiderable, I have generally 
found theſe Gentlemen, the Alchymiſts, 
very touchy, and more capricious than the 
reſt of Mankind; it is this Deformity of 
Mind, which makes them ſo remarkably 
diſtinguiſh'd for their obſtinacy ; but whe- 
ther that ariſes from the Cauſes afſign'd by 
that celebrated Poet, Ben Johnſon, +1 will 
not determine. However, a complaiſant Be- 


haviour, 


Three Parts of Alkaline Salt, will ſmelt one Part 
of Diamond into Glaſs. 


T Ben Johnſon's Comedy, the Alchemiſt, AR. III. 
Scene J. Jovi "y g 1 
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haviour, frequently renders them commu- 
nicative: What makes me give the above 
Caution, and take ſo much Notice of their 


peculiar Genius, ariſes not only from my 
own Experience of its Conſequence, but 
alſo from the following unfortunate Event. 
Our great Kunkel, when he reſided at 


Dreſden, was viſited by an Alchemiſt in a 


very mean and ſhabby Dreſs; for ſuch was 
this Man's Infatuation or turn of Mind, 
that he would rather live without Meat or 
Cloaths, than want Coals: He offer'd 
Kunkel to diſcloſe to him a Secret of great 
Conſequence ; which was, to diſſolve Gold 
with Alkalies; but Kyunke! being alſo of an 
haſty Diſpoſition, poſitively contradicted 
him, and infiſted upon the Impoflibility of 
it, without ever duly examining into the 
Affair, or offering to attempt a Trial; this 
Treatment highly affronted the Alchemiſt, 
who parted with him quite enraged ; ſo 
that this Secret, though of the greateſt Ad- 
vantage in Metallurgy, was loſt and buried 
in Oblivion, by the Obſtinacy and Spirit 
of Contradiction, which reign'd on both 
Sides; yet, it has ſince appear'd, that this 
Aſſertion of the Alchemiſt ought to have 
been credited, by what has been diſcovered 
by Dr. Stahl, relating to Things of this 
Nature. I muſt here again caution the 


| young Smelter not to be too credulous in 
| reſpect to theſe Gentlemen, nor even give 


credit 
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credit to their Experiments, without very 


good and ſufficient Grounds ; for it is im. 

flible to enumerate the Perſons who have 
fufter'd by their Legerdemain Tricks, which 
they can deviſe with that exquiſite Art and 


Cunning, that it requires the moſt ſkilful 


and diſcerning Eye to dete& them ; many | 
of their deceitful Experiments I am ac- 
quainted with, but do not chuſe to divulge 
them ; becauſe, as they are not generally 
known, it might tempt ſome deſigning 
Heads to make uſe of them to deceive the 


. Unguarded and Unexperienced, 


You require, indeed, an immediate Re- 
medy of me for the Recovery of the now 
decaying Science of Smelting in this Coun- 


try; J heartily wiſh I could as readily and 
effectually do it, as you deſire; but when 


J conſider how imperfe& every Thing re- 
lating to it is in this Country, the Reſto- 
rative I fear is not ſo ready at hand; I am 
rather inclin'd to think my beſt Advice and 
ſtrongeſt Efforts will prove but like a 
patch'd Piece of Work; however, when I 
conſider from what ſmall Beginnings Things 
oftentimes take their Riſe, and how by 


Degrees they come to be improv'd, I gain 


freſh Reſolution, and am ſpirited up to un- 
dertake the Taſk, and to give you my 
Opinion by what Means I judge beſt and 
moſt convenient to puſh the deſired At- 
tempt forward, It were to be wiſh'd that. 

ſome 


e 


„ — YG = 


( 


( 65) 
fome ingenious Vouths were rationally 
trained up in this Science; but; as this can 
only be of Service to Poſterity, a Remedy 
muſt be ſought for to ſerve the preſent Ext- 
genciss ; and it is altogether unjuſt to deprive 


them of a Maintenance who have been en- 


gaged the beſt Part of their Time in that 
Bufineſs ; and I think nothing can be more 
equitable in the prefent Caſe, than to point 
out and endeavour to advance fuch Me- 
thods as will retain them in their Element, 
which will be much more beneficial to 
the Nation in general, and to the Pro- 
prietors in particular. 

As nothing engages Men more in the 
Purſuit of Things than lucrative Views, I 
think the Proprietors would find their De- 
ſigns much better anfwered, were they to 
offer their Smelters a proportionate Reward 
to every new Diſcovery, which from time 
to time they ſhould happen to make for the 
Improvement of the Work ; but as this 
cannot be expected without proper Means 
to effect it, they are under a Neceſſity of 
erecting fmall Laboratories near their 
Works, wherein Aſſays of Minerals in 
{ma]l Quantities may be made, in order 
to promote and advance ſuch Diſcoveries ; 
and which, with proper Management, 
might be done at a ſma]l Expence ; but as 
they will work very much in the Dark, 


_ unleſs. they are acquainted with the Ra- 


E tlonalia 


ſtand and go through the Proceſſes con- 


(% 
tionalia of the Subject they are engaged in; 
T would therefore recommend the Peruſal 
of the following Books to ſuch as are not 
thus qualified ; vig. The laſt Edition of 
Boerhaave's Chymiſtry, with Dr. Shaw's 
Notes; Dr. Stahls Chymiſtry, tranſlated Þ 
by Dr. Shaw ; and Dr. Cramer's Elements 
of Aſſaying Metals; and theſe not only to 
be read and conſidered of, but that alſo | 
they ſhould at the ſame Time make the 
Experiments, and perform the Proceſſes | 
therein mentioned; for one is not ſufficient | 
without the other to make them compre. 
hend thoſe Works: By theſe co-aiding | 
Means, I am ſatisfied they will be enabled | 
to make ſome Progreſs; and if any Books 
more advanced in this Science ſhall here- | 
after be publiſhed, by purſuing the above 
Method, they will be enabled to under- | 


tained in them. I am, 
IX 
Tour obedient Servant, 


Diepericx WessEL LINDEN. 


Holywell, in Flintſhire, 
Oct. 23, 1749. 
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LETTER W. 


She wing by what Means the Arts of 
Mining and Smelting may be brought 
into a rational Syſtem ; with ſome Ob- 
ſervations on the Difficulties that will 
neceſſarily attend it. 


e Thought my two laſt Letters on Mining 

l 1 would have ſatisfied your Curioſity in 
that Reſpect; but by them, I find it fill 
more and more raiſed, being prompted by a 
Zeal of promoting the publick Good; now I 
find you ask me to ſhew you, by what 
„Means a rational Syſtem of Mining may 
be eſtabliſhed? Before, I have hinted, how 
unwilling I was to deliver my Thoughts 
Jon that Subject, ſor ſear of giving Um- 
Ebrage to many, and for fear that my Time 
and Labour would be ſpent in vain ; but J 
cannot be ſo ungrateful not to comply with 
your Requeſt, particularly when I find my- 
Welt ſtirred up to attempt it, by the very 
ame Motives that you are to ask it: Who, 
vithout Regret, can ſee the Riches of a 
Country waſted, and its Products negleaed? 
Lan any Heart be ſo hardened and inflext- 
ple, as to be ſenſible of all this, and yet be 
Wicnt > Methinks I here the Clamour of 
the Populace crying out aloud for a Re- 
gormation ! Methinks I hear the Country, 
sa Duty I owe her, demanding it ot me: 
E 2 Methinks 


EN. 
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Methinks I ſee a Number of Labourers, 
whoſe Hands want Work, and where 
Mouths want Bread, requeſting it of me | | t 
Do not I hear the Proprietors complain, 
how their Lands are mangled, how con- t 
fuſedly, and how unprofitably, their Works t. 
are carried on? Can it be otherwiſe, when An 
few there are in this Country that under- c 
ſtand the Rationale, I might ſay, Rudi- v 
ments of their Profeſſion 2 J muſt confeſs, E 
that the Number is ſmall, few at leaſt 1 Hat 
have had the Happineſs to meet with, that MW ui 
are acquainted with it; but this a Stranger R 
ſcarce ever durſt to mention, much leſs þ 
attempt to maintain; Ignorance has got | 
the Prevalence of Truth; Vanity, and pre- 
ſumptuous Boaſting, the upper hand of 
Reaſoning ; and the Empiric gains Eſteem | 
ſo far beyond the Rationaliſt, that it re- 


quires the greateſt Patience that Man can] an 
profeſs, to bear up againſt the Uſage that | wi 
one commonly meets with on this Occa- 1 
ſion. However, I will proceed to point Rc 
out the Way by which the Art of Mining mi 
and Smelting may be reduced into a ra- of 
tional Syſtem. | ing 

A Science muſt be founded upon clear, thi 
certain, and ſelf-evident Principles; the anc 
very Eſſence or Being of ir, conſiſts in 2 ſup 


regular, clear, and comprehenſive Order, Ph 
and Series of Truths and Facts: It muſt} rati 
be founded upon a Series of Conſequences, nec 

deduced}? 
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deduced from undeniable Data ; theſe 
Conſequences mult in courſe produce others 
to be connected, and the latter always the 
Reſult of the preceding or former; but if 
= the Data, or at leaſt what is laid down for 
i MY them, ſhould be falſe, or the Conſequences 
n MY not regularly and rightly drawn, and ſuffi- 
r- ciently ſupported, what ſhould be a Science, 
i- vill be only a Chaos of Confuſion, and a 
5, Heap of Uncertainty. Indeed the Empiric 
I MJ and Impoſtor may ſhelter his Ignorance 
at under ſome Shadow or Appearance of 
er Reaſoning, but then it is only a mere Sha- 
dow); his Theory, upon Examination, will 
ot be found to be imaginary, his Maxims ill- 
e- grounded, and his Practice chimerical and 
of abſurd ; he will be found to be wavering in 
m his very fundamental Principles, if he has 
e- ever been at the Trouble to lay down any, 
an and to execute the Office of his Profeſſion 
lat without either Rule or Order, in an irre- 
'a- gular, uncertain Manner; poking out his 
int Road like a blind Man, which, I have too 
17 much Reafon to fear, is the unhappy Caſe 
a-. of the preſent State of Mining and Smelt- 

ing in this Part of the Kingdom; but, in 
ar, this Way, they are too much encouraged 
he and countenanced by ſome of our modern 
ſuperficial Wits and Pretenders to natural 
Philoſophy ; who, inſtead of having any 
uſt i rational Syſtem, argue in a Vague, uncon- 
es, nected, and inconſiſtent Manner; and en- 
bed E 3 dea vour 


Ln - 
deavour to enſlave, or force their Opinions, 
with a certain Air of Authority, and ſome 
Elocution, upon the reſt of Mankind : Hence 
proceeds the. Difficulty of eſtabliſhing a 
ſolid Theory, and juſt Practice; hence it 


is, that no advantageous Scholia are drawn | 


from their Experiments ; for what they 
daily put in Execution, they know not the 


Reaſon why it ſhould be ſo ; but the irra- | 
tional are continually oppoſing the Intro- | 
duction of a regular Science, well know- | 
ing, what fatal Effects ſuch an Introduction 
would produce to their Schemes; though, 
without ſuch a Support, all that they 5 2 ; 
upon a Trial, or in what by Experience 
they have found to ſucceed, whether what 
they do happens right or wrong, turns out | 
profitable or unprofitable, they cannot ac- | 
count for; all that they can fay in either | 
Cale amounts in effect to no more, than 
that it has happened ſo: But ſuch is the Infa- 
tuation of ſome Men's Minds, and ſo ſlender Þ 
their Application to Knowledge of this 


Art, that they ſeem, by theſe unſound Pro- 


ceedings, to be Julled as it were aſleep ; but 
if the Rules, whoſe certainty our Science | 
can fo juſtly boaſt of, were once known, | 
and brought into a regular ſcientifical Or- 
der, the Spirit of Empiriſm, which now 
reigns, would undoubtedly be thrown oft | 
and rejected by the Proprietors ; then | 
would they be awakened out of their Le- 
| | thargy; 
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thargy ; then would they demand a re- 
ular Practice; then would they inſiſt upon 
ſuch rational Proceedings as this Science 
can clearly evince it is capable of pointing 
out: It was for this Reaſon that I was ſo 
ſanguine in my Letter wrote to Mr. Hocſon 
on this Subject; it was he, and others at 
that Time, who provoked me to uſe ſuch 
auſtere Expreſſions; for, by denying and 
rejecting the moſt eſſential Truths, he 
tended rather to oppoſe this Science then 
improve it: This the Searcher of all Hearts 
knows was the Cauſe that forced them from 
me; therefore I can but think myſelf ill- 
uſed by ſome, who, I have heard, have 
put other falſe Conſtructions upon them. 

- The Impoſtor can ſhelter himſelf no 
otherways than under ſome ſcattered Truths 
of this Science ; he ſcarcely preſumes or 


attempts to diſcover any other Knowledge 


that he is poſſeſſcd of; he rarely offers to 
utter any of its Fundamentals; and, when 
he does pretend to have any Acquaintance 
with them, he gives at moſt but ſome bare 
Hints, and meddles with nothing but its 
Our-lines ; yer, with this precarious Know- 
ledge, helped off with ſome plauſible Elo- 
cution, and fair Promiſes ot Advantage, 
does he prevail among the unwary and un- 
acquainted : With theſe Pretences aces he 
inſinuate himſelf into the Favour and good 
Graces of the Credulous and Avaritious; 

E 4 by 
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by. theſe he too often makes it appear to 
them, that he is a real Maſter of the practi- 
cal Part of this Science; nor can he be 
well detected; for as he advances no re- 
gular Hypotheſis, he keeps himſelf clear 
ſrom all Scrutiny 3 he cannot be examined 


by any Rules of Art, as in other Sciences, 


ſo the whole Proof muft be left to the 
Event; but ſuch are the Diſpofitions of 


ſome Men, that Hopes of Gain, gilded over | 
in this ſlight Manner, ſpirit them on to | 


launch out into Works, without due Con- 
{1deration, or proper Inquiry, whether they 
are likely to turn out to Advantage, or 
otherwite ; it is by this Means that innu- 


merable Impoſitions have been carried on; 


henee it is, that fo many Works have miſ- 
carried, which otherwiſe would have re- 
mained in ftatu qua, till ſome more judi- 
cious, and better qualified Perſon, had been 
raiſ.d up, who would perhaps have worked 
them to Profit. 

Had a juſt regard been had to proper In- 
quiries, and the Atfair in Hand been duly 
weighed and conſidered, all theſe Abules 
would have been prevented, proper Means 
would have been thought of, ſuch Perſons 
would have been looked for and encouraged, 
who were truly and thoroughly well verſed 
in this Science ; and by them, in this Time, 
it would have been properly regulated, and 
in à State of Improvement; as would be 
evident, 
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(73) 
evident, were but the known and unerring 
Laws of the Art once reduced into a ſyſte- 
matical Order; which in this might be as 
regularly done as in any other Science 
whatſoever ; particularly as I know of none, 
in which greater Lights have been obtained, 


than in this: In regard to what I have 


here advanced concerning this Science, and 
towards framing its Principles into a Syſtem, 
I would not here be thought to mean a 


| ſpeculative hypothetical Theory; but ſuch 


an one as is founded upon invariable and un- 


doubted Axioms, which are capable of be- 


ing ranged and placed in an exact Order, 
and ſo methodized, that one thing ſhall be 
the neceſſary Reſult of another; the whole 
evidently and manifeſtly eſtabliſhed and con- 


ducted by Experiments, and laid down and 


explained in ſuch a clear Manner, that it 


may te comprehended by any common 


good natural Capacity ; for it ought to be 


adapted to the Literature of the Miner and 
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Smelter ; and, if this 1s not done, it is ta 
be apprehended, that all other Attempts 
will be rendered abortive, and the Art re- 
main as diſtant, and as far elongated from 
Perfection, as it is at this Inſtant. 

It may, perhaps, be inferred, from what TI 
here propoſe, that I would have every Miner 
and Smelter compleat in the Knowledge of 
every thing I have laid down, before I 
look upon him capable of having any Em- 

ployment 
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ployment in theſe Affairs; but my Inten- 
tion is not to delineate ſuch a Method as 
will burthen him in that unreaſonable Man- 
ner: You will eaſily obſerve, Sir, that I 
am for exploding from hence all deep ſpe- 
culative Learning; that T am for deducing 
it into a clear, plain, and intelligible Syſtem; 
that J am for preventing it being too prolix, 
by baniſhing all uſeleſs and uncertain Hy- 
zol heſes; ſo that it need not be queſtioned, 
Zut that any Man may become Maſter of 
it in a reaſonable Time: To facilitate the 
Comprehenſions of it, T would have this 
Science to be ranged under divers Heads, 
and divided into different Branches; all 
which I have already ſpecified and ex- 
preſſed in as full and large a Manner as I 
could, for the Benefit ot thoſe that will 
attempt to attain to the Knowledge of it: 
And this, I dare venture to ſay, that who- 
ſoever does courageouſly and perſeveringly 
engage in the Study of this Science, will 
find, that all the imaginary Difficulties are. 
ſo tar from being unconquerable, that, on 
the contrarv, he will be engaged in an ealy, 
delighttul Study, as well as a moſt profit- 
able Undertaking. 

. There is not any Method that appears ſo 
conducive towards effectually carrying on 
Works of Mining and Smelting, as that 
which is eſtabliſhed in Sweden; there the 
whole Buſineſs is under the Direction and 
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1 
Management of Commiſſioners, in the 
ſame Manner as there is in this Kingdom a 
Board of Trade and Plantations; there the 
principal Branches are under the niceſt 
Rules, and exacteſt Regulations imaginable: 
They have two Perſons who are principally 
employed, and under whoſe Direction are 
put all the Machine- works belonging to 
their Mines; theſe again have Mechanicks 
under them, who are very induſtrious, and 
continually aiming at ſome Improvements; 
then, in order to promote Diſcoveries, they 
appoint People in every Province and 
County, who are called Minior Metal 
Searchers; becauſe their daily Employment, 
and conſtant Buſineſs, is to ſurvey the 
Grounds, and examine the Mountains, for 
all Kind of metalline Ores, Minerals, Veins, 
Beds, Sc. Whatever Diſcoveries happen to 
be made by theſe, they are inſtantly re- 
ported to the Board; to which, if they 
ſeem likely to prove beneficial, Orders are 
iſſued out immediately, and Miners are ſet 
to work in the moſt advantageous Manner; 
aſter the ſame Method are all the other 
Branches of this Science carried on, in 
which the ſame Spirit prevails ; How far 
any thing of this Kind can be attempted 
and put in Execution, or what Perfon in 
Power will eſpouſe and patronize ſuch an 
Undertaking, I muſt confeſs IT am yet al- 
together at a Loſs to know; but, certain T 

am, 
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am, that nothing can contribute more to 

Trandize this State and Kingdom, than 
2 due Encouragement of ſuch an Under- 
taking, and a ſtrict Promotion of it, as far 
as the Extent of the Thing will admit. 

In order to facilitate and accompliſh the 
Perfection of this Science, and to range its 
Laws in ſuch a juſt Order, fo as to render 


the Whole into a compleat * of Mining 
* 


and Smelting, I look —_ e following 
Method molt proper to be purſued. 

In the fir ff Place, both Mining and Smelt- 
32g ſhould be treated in an billoricat Man- 
ner; a juſt Account of them ſhould be 
brought down from the earlieſt Ages to 
this preſent Time ; in which particular 
Notice ſhould be taken, what Improve- 


ments have been made, and what Declen- 


ſions and Decays it has ſuffered, and in 
what Ages, and in what Nations, they bave 
happened. - 3 


24ly, A true Theory muſt be eſtabliſbed; 


the Symptoms, which by Experience have 
been confirmed to be indicting, whether 
good or bad, muſt be laid down in their 
proper Order; the Rationale of them muſt 
be given; thoſe that are equzvocal or doubt- 
tul, muſt be ranged under one Claſs, and 
thoſe that are univocal or Pathognomonick 
under another ; here it muſt be ſhewn, 
how they are dependant upon each other, or 
how one is the neceſſary conſequent of the 
other ; 
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(77) 
other; taking care, that the Whole be demon- 
ſtrated in ſuch a plain and eaſy Manner, 
that it may juſtly be faid to be adapted to 
the meaneſt Capacity, though founded up- 
on an exact Syſtem of natural Philoſophy ; 
ſo that a proper Regard is to be taken, that 
nothing is aſſerted, but what may, and is 
made evident from the ſame Principles. 
34ly, All the Branches of the mechanical 
Part of Mining, or the various Ways of work- 
ing under Ground, muſt be expreſſed and 
particularized, and made as clear as poſſi- 
ble; the different Methods of different 
Countries muſt be ſet forth; for from every 
one of them ſomething may be collected 
towards improving our own ; therefore we 
muſt not forget to mention the Tools, 
which, with all curious under Ground 
Struftures, muſt be delineated upon Cop- 
per Plates. 1 | 
thy, Draughts of all Machines apper- 
taining to Mine-works, muſt in like man- 
ner be exactly exhibited upon Copper 
Plates : In this Branch we need not be 
aſhamed to borrow from Foreigners ; a- 
mongſt thoſe that have been invented by the 
Swedes, we. ſhall find a great many worthy 
of our Obſervation; for, in my Opinion, they 
have exceeded all IJ have ever ſeen by other 
Nations, particularly in one, which, in all Re- 
ſpects, anſwers the End in a very ſurpriſing 
Manner, without the Aſſiſtance ot Ropes; as is 
particularly 
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particularly deſcribed by Mr. Swedenborg, 


in his Reguo Subterraneo, 
5thly, As the mineral Veins of one 


Country differ from thoſe of another; for 


inſtance ſake, I will mention two of the 
moſt material ones: Veins on the Conti- 
nent are in long Ranges and Rakes ; they 
are not there liable to Bars or Out-cuts ; 
they therefore moſt commonly run pretty | 
ſtreight and certain, for as many Miles as 
the Courſe of the Mountains will admit 
of ; they are intirely unacquainted with 
Beds and Bellies in their Mines, which are 
moſt commonly called Pipe-works : So, on 
the contrary, in all Iſlands, the Ranges or 
Rakes are ſeldom found to run in ſtreight 
Lines; their Veins are very uncertain, 
{ſeldom continue long; they are frequently 
impeded with Bars or Out- cuts of the 
Rocks, and the Ore is too often found in 
Bellies and Pipe-works ; in fine, they have 
ſcarce any thing alike or common with 
thoſe on the Continent, except the Under- 
ſets, which are generally the ſame in moſt 
Places: The ſame Uncertainty and Irre- 
gularity holds good, and extends itſelf even 
to the very Rocks and Mountains, which, 
in this Country are different, in different 
Counties; thoſe in Flintſhire are moſt com- 
monly ſoft, thoſe in Montgomeryſbire are 
hard, and thoſe in Cardiganſbire, are in no 
reſpect like thoſe of either Place; theſe 

Differences 
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Differences are ever to be Eautiouſly 
weighed and conſidered, for they occaſion 
2 different Method of Scrutiny and Exami- 
nation, as well as a different Method of work- 
ing ; nor can we borrow any Light from our 
Neighbours into this Affair, the Picture muſt 
abſolutely be taken from the Original; there- 


pre if any Author ſhould attempt to write 


2a Treatiſe of this Art, and deſcribe the par- 
ticular Method of working which ought to 
be purſued in a particular County or Soil, 
before he can pretend to render ſuch an 
Undertaking compleat and beneficial to the 


inhabitants and Proficients of the Place he 


deſigns it for ; he muſt ſurvey the mineral 
Mountains very caretully, that he may be 
able to compoſe. his Geographia Subter- 
ranea in a correct and skilful Manner; for 


if this is not done, how can he be ſuppoſed 


to form his Maps exactly true? How will 


he be able to deſcribe the labouring Part ? 


How will he be capable of diſtinguiſhing 
the promiſing Symptoms from thoſe that 


are otherwiſe 2 How will he manifeſt the 
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Suſficiency and Deficiency of the Produce 
of the Mountains, and point out the Way 
by which they may be worked to the beſt 
Advantage ? Yet all theſe things muſt be 
diligently obſerved, and punctually proſe- 


 cuted ; theſe Rules muſt be ſtrictly obeyed 
and purſued by every Writer that deſigns 


his Labour to Benefit the Nation, to ſerve 
the Proprietor, and to inſtruct the Igno- 
ranr, 
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rant. In fine, he muſt follow the Exam- 
ple of the nice Court Surveyor, that not 
only points out the ſafeſt Roads and Har- 
bours, but likewiſe maniteſts the dangerous 
Sands and Rocks; therefore let the fahter- 
ranean Geographer deſcribe the barren as 
well as the fertile Mountain, for by that 
he will give us to underſtand the promiſing 
Ore bearing Signs, and vice verſa ; for a 
good Guide ought not only to be acquaint- 
ed with the maia Road through which he 
is to conduct his Traveller, but he ſhould 
alſo know the bye ones, that he may not 
be at a Loſs to get into the main one, if by 
any Accident he ſhould happen to be 

thrown out of it. 
6thy, When he comes to the ſmelting 
Part, he muſt lay down a general Hiſtory 
of the Produce of Nature in the Caverns 
of the Earth ; he muſt give us a Deſcripti- 
on of the various Sorts of Ores and Mi- 
nerals, by ſhewing us not only the different 
Properties which eſſentially diſtinguiſh one 
Spectes from another, but likewiſe the Di- 
verſity that may be found in each Specie ; 
theſe, according to their ſeveral Degrees 
and Natures, are to be diſtributed into pro- 
per Claſſes, divided and ſubdivided under 
proper Heads ; giving to each its inſepa- 
rable Characteriſticks, whereby to diſtin- 
guith it from the reſt ; telling us how and 
where they are commonly found, what 
Appearances 
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Appearances they afford when analyzed ; 
what Principles they are compoſed of; 
what mixed Bodies they are incorporated 
with ; what Compoſitions and Fluxes are 
moſt ſuitable to them, to free them from 
other heterogeneous Mixtures, and ſet at 
Liberty their pureſt Contents : In fine, it 
muſt be told after what Manner they are 
to be treated, and what Diſcoveries have 
been made in this Reſpe& in different 
Ages; exhibiting exact Draughts of Fur- 
naces that are and have been uſed in fo- 
reign Countries as well as here, that Choice 
may be made of thoſe that are the moſt 
ft and proper for the Purpoſe ; pointing 
out their Advantages and Diſadvantages, 
perfections and Imperfections, that they 
may be farther improved, as the Artiſt ſhall 
ind Room, and have Occaſion. | 
7thiy, The Mine and Mineral Manu- 
adlures are fully to be treated of, as Ar- 
ſenic, Spelter, Stone- blue, and ſuch. other 
aluable Commodities; the Materials that 
theſe are compoſed of muſt be made 
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3 {known ; how they are produced, and after 
hat Manner they are obtained in foreign 
0- Mountries, even in the common Way of 
er ¶ melting, muſt be clearly ſet forth: Theſe 
a- would make a conſiderable Article in the 
- 


Trade and Manufactures of this Kingdom; 
for the Materials of the ſaid Commodities 
are to be met with in great Abundance in 
es ; F ſeveral 
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ſeveral Parts of this Country ; but they are 
thrown away and neglected, as I have ob. 


1 
ſerved to you before. n 
8:bly, The whole Work muſt be con. ;; 
cluded with giving compleat Inſtruction 3 
on the Art of aſſaying metalline and mi- y. 
neral Ores in ſmall Quantities ; nothing 
here ſhould be omitted, which can in am | 5 
* be conducive to this Purpoſe, for it th 
of very great and material Concern: E. 
Flere ſome Things may be taken notice if in 
which I have mentioned in my former Let. it 
ters; but will omit them, as they will n. on 
turally occur to an Autbor that is qualifielſ ple 
for this Undertaking, or that is capable off m 
framing a compleat Syſtem of Mining and th. 
Smelting, ve 
If a Treatiſe ſhould be executed, tha. thi 
laid out a plain Plan, founded upon a ſolidf in 
Theory, the Whole confirmed and eſt s Co 
bliſhed by Experiments, it might reaſon eff 
ably be expected, that Mining and SmeltM ot! 
ing ak undoubtedly raiſe their Head; ii cu 
might juſtly be concluded, that theſe tu wi! 
Arts would ſoon come into a flouriſhind 
State in this Kingdom ; that they would 2 
in a few Years, gain the Aſcendaney i tio 
many Particulars, even over thoſe when 


the Mines are worked to the greateſt Pe 
fection yet known, But, as I am ſenſi J ou; 
you are a true Patriot to your Country 
2nd earneſtly deſirous to promote wh 

wil 
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will contribute to its Welfare, I muſt re- 
preſent to you the Difficulties which I 
think will neceſſarily attend the Proſecu- 


tion of what you have required of me, and 
BY which I have endeavoured to acquaint you 
"4 with. 


1/t, Where is there a proper Perſon who 


| N will undertake this Affair, who will go 


through with the Labour, and bear the 


Expence of it? Or, by what other Means, 


in caſe he is not able, will the Expence of 
tit be bore? For I judge it will take up any 


one, at leaſt, three or four Years to com- 


pleat ſuch a Work, and even during thoſe, 
muſt his whole Time be intirely engaged; 
na the ſurveying Part will in particular be 
very tedious as well as expenſive; for 


chough the Surveying five or ſix Counties 


| in Wales, and about half the County of 


Cornwall, will, I think, be ſufficient to 


ol eftabliſh ſuch Rules as will anſwer for the 
other Parts of the Kingdom; yet, to exe- 
cute this in the Manner it ought to be done, 


will take full two Years. 
2dly, Should the Government or the 


Parliament take this Affair into Conſidera- 
tion, or any ways be willing to encourage 
Jan Undertaking of this Nature, I cannot 
pretend to ſet forth in what Manner this 
{4 ought to be done, becauſe Lead, Tin, Cop- 
per, and Iron Mines, are private Proper- 
lies; and how thoſe Proprietors are to b 
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brought to concur with the Prerogative or 
Legiſlators, I cannot determine. 

34ly, It can hardly be expected, that an 
Undertaking of this Nature ſhould meet 
with any Encouragement from the Pro- 


rietors, whoſe Difpofitions, and particular 


1tereſts are ſo various, that it would take 


6p a Man's Age to bring a ſufficient Num- 
ber of them to any tolerable Agreement 
for carrying on ſo uſeful an Affair; nor Þ 
can there be any thing better expected, 1. 
am afraid, from the mineral Companies of 


this Kingdom. | 


47%, But ſhould it happen that theſe ; 


Companies, and other publick-ſpirited Men, 


would enter into a Subſcription to carry on 
this Affair; by what Means could they) 
obtain Leave, to ſurvey and examine 
the Mountains and Lands which would be 
requiſite to make ſuch a Work perfect and 
compleat, as they are oftentimes the Pro- 
perty of ſeveral Perſons? And though one] 
or more of the Owners or Proprietors would 
give Leave for this Purpoſe, yet it might 
perhaps happen to be oppoſed by others; ; 
which' would fruſtrate ſuch a good Inten- 

tion, notwithſtanding it undoubtedly tendedÞy 


to the Advantage of all, 


5h, Suppoſing it were poſſible, with 
out the Helps I have mentioned, that 2 
ſufficient Collection of Materials could be! 
obtained for this Purpoſe ; and that all the| 
1 othel 


. 
ether Obſtacles were removed, which might 
impede a Work of this Nature, what Book- 


ſeller in this Kingdom would undertake to 
publiſh it? As it would, when compiled, 


if I rightly apprehend, make up, at leaſt, 
four Volumes in Folio; which, with the 
Copper Plates neceſſary for the Explanation 
Jof the Inſtruments and Materials, would 


amount to more than two hundred and 
fifty Sheets z and, if printed, how could 
it be vended to any Profit, eſpecially when 
ſo very few of the Operators are able to 
purchaſe ſuch a Performance ? — 
6thly, Were all theſe Difficulties re- 
moved, and the Undertaking encouraged, 


| either by the Government, Parliament, 


rivate Perſons, Proprietors, or in what 


other Manner ſoever: Where is the Man, 


at this Time, that is ſufficiently qualified 
for it ? Who can ſtand the Teſt, or go 
through with the Examination requiſite, to 
prove his Abilities ſufficient for the Deſign ? 
For theſe muſt needs be a ſufficient Satiſ- 
faction given, before any one ſhould be 
intruſted in ſuch an important Work, or 


be permitted to uſher it into the World. 
What Miſchief would it not occaſion, if 
an unfaithful or an unſkilful Perſon ſhould 
be employed in it? And what Mortifica- 
tion and Diſappointment would it not be 
to all who are deſirous to promote the 
Gdod of this Country? 


F 3 7thly, 


( 36 ) | 


ehh, Should an able Hand, a Perſo 

duly qualified, be found out, and willing 
toundertake it, and compleat it in the Man- 
ner propoſed ; what Encouragement ſhould 
be offered ſuch a Perſon, who muſt diveſt 
himſelf of all other Employments, to carr 
on and execute this great Taſk ? I think a 
proper Penſion ſhould be propoſed and 
ſettled on him for Life, on his finiſhing 
and publiſhing the Work. 

There is one Thing more I would ad- 
viſe, which would be an exceedipg great 
Help to forward and compleat this Per- 
formance, and would effectually lay down 
a Foundation for adyancing this Science to 
the greateſt Perfection; that is, to intro- 
duce on this Occaſion fix or ſeven Youths, 
as Students, to be educated in this Science, 
and to be under the Care and Direction of 
the Undertaker of this Work, with him to MM 
. go through the whole Performance, and | 
Phy the Proceſſes neceſſary for explaining it; by Þ 
It this Means they would become Maſters of 
me the moſt abſtruſe Parts of this Science; 
they would gain a familiar Acquaintance 
with the practical Part, and ſo be tho- 
"8 roughly qualified to hand it down to Poſte- 
6 | rity. 
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. Perhaps other Difficulties may attend 
4 this Undertaking, which T am not at pre- 
al ſent aware of, which may prevent its being 
10 brought to paſs in any Time: However, I 
Why! ſincerely 
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„„ 
fincerely wiſh it may be happily accom- 
pliſhed' for the Good of the Country, of 
which I am now a Member, and that it 
may meet with all the Succeſs that can be 
defired, or the Thing itſelf will admit of; 
for although the Ranges and Rakes of the 


Mountains are not of that Extent and 


Magnitude as thoſe on the Continent, yet 
many Parts of theſe Iſlands are ſo well 
ſtocked with Minerals and Foſſils, that 


they may be made ſufficient to convey one 


of the greateſt Benefits the Land can poſſi- 
bly produce to the lateſt Poſterity, I am, 


STR, 
Dur moſt obedient Servant, 
 DieperIck Wesstr LINDEN, 


Holywell, N. 20. 28, 
274%. 
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LETTER IV. 


Contains an important Diſcovery for the In. 
provement of Worm-Pitch, with Tales 
for the better Security of Ships Bottoms, 


2 
Y Reſidence in this Kingdom haz 
given me frequent Opportunity of 
diſcourſing with different Perſons concerned 
in preparing Pitch for the Security of Ships 
Bottoms againſt Worms, and from thence 
it is vulgarly called Worm- pitch; but ſo in- 
effectual are their beſt Methods, that all of 
them acknowledge, they cannot find out any 
Mixture that will ſo cohere with the Pitch to 
the Wood, as to be a ſufficient Guard againſt 
thoſe pernicious Animals; and therefore 
thought proper to conſult me, whether 
there was any chymical or natural Body, 
on being mixed with Pitch, would ſo. co- 
here to the Wood, as not to be deſtroyed or 
injured by any Sea-water, and rendered im- 
poſſible for the Worms to penetrate through 
it, This appearing to me a Matter of the 
greateſt Conſequence, put me immediately 
upon Inquiry, what were the Ingredients | 
they had hitherto made ſe of in their 
Mixture with the P:tch; and the beſt In- 
formation I could get was, that it conſiſted F 
of Chalk, Brick-duſt, the Caput mortuum 
of Iron Vitriol (which is an Earth of a 
reddiſh-brown , Colour) Soot, powdered | 
3 Glaſs, Þ 
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(89) 
Glaſs, and many other Things of the like 


Nature belonging to the mineral Kingdom 3 


theſe are all, or in Part, made uſe of in 
their preſent Mixtures, according to the 
different Fancy of the Preparer, with- 
out Regard to any exact Quantities of 
each ; and, indeed, they are ſo candid, asto 
freely own, that they are far ſhort of be- 
ing arrived at any tolerable Perfection in 


this Art. 


Being thus acquainted with the Ingre- 
dients of which this H/orm-pitch was com- 
poſed, I took no ſmall Pains thoroughly to 
weigh and conſider the Nature of this 
Affair as far as I was able: Firſt J examined 
the Bottoms of ſome Ships that had been 
p11ched, and were eaten into by the Worms; 
when I eaſily perceived that the Salt-water 
had diſſolved all the mineral Ingredients 
that were mixed with the Pitch, by which 
Means the Parts of the whole Mixture 
were diſunited, and an Opening made to 
the Wood, ſo that. the Worms could im- 
mediately come at it without. any Ob- 
ſtruction ; hence it appears, that the Pitch 
requires ſuch a Mixture as is indeſolyable, 
whoſe Parts will not be diſſolved or divided 
by that grand Menſtruum the Sea-water : 
After mature Conſideration of this Matter, 
I bent my Thoughts on Tale, as well 
knowing no Methods have been yet found 
out, either with Fire or Water, or any 

| | chymical 


(90 ) - 
.chymical Operations, that were able ts t 
diſſolve it; which is a plain Indication to th 
th me, that if the Powder of this Foſſil only pr 
1 was mixed with the Piteb inſtead of the ſo 
other Ingredients above: mentioned, it would lo 
| be a perfect ſafe- guard to the Ships, fo as Ml qu 
«| to ſecure them againſt thoſe pernicious Ani- Ml pc 
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x mals the Worms; which not only endanger w. 

1 the Cargo and lives ot Men, but are alſo no pu 
i inconſiderable Loſs to the Owners of ex 
1 Ships. 2 Se 
oy Having thus ſettled the Theory of the IM ey: 
if Matter, I proceeded to the experimental m- 
157 Part, being ſtrongly ſollicited and -encou- | thi 
2h raged thereto by an eminent. Surgeon that die 
1 lived in a Sea-port Town in this Kingdom; 
3 at his earneſt Requeſt I mixed up a few rin 
_ Pounds of Pitch with powdered Tale; ¶ cor 
I which he accordingly ſpread on a Piece of litt 
1 Timber, in like manner as is done on the cor 
. Ships Bottoms, with their other Preparati- tha 
by .Ons;3-and more effectually to try the reſiſtive Mthi 
1105 Fower of this Ingredient when only uſed it 


with the Pitch, he took the ſame-Quan- Sat 
tity. as to Weight of the common Prepa- we 


Fi ration of Pitch with Brick-duſt, and tbe |@ib! 
. 1 bother Compolitions as before - mentioned, Mme 
wo 0 and ſpread that alſo upon another Piece of Moth 
. Timber, in like manner as the firſt; both gte 

þ theſe Pieces of Wood were put into the don 


Sea together, ſecured ſo as to prevent their eſt 
floating away; when, taking them up at of 
the 
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(or) 

the End of three Months, he found that 

the mineral Contents of that which, was 
epared in the common Way were all diſ- 

ſolved, by which Means the Cement was 

looſened, and, in many Places, the Wood 

quite uncovered ; but that on which the 


| powdered Tale, mixed only. with Pitch, 


was put, remained whole and intire as when 
put in, and ſo continued after it had been 
expoſed for ſome Twelve- months in the 
Sea, without any the leaſt Al teration what» 


© cyer ; and, undoubtedly, would have re- 


mained ſo much longer, had he not thought 


Ichis a ſufficient Trial beyond all Contra- 
diction. | 


It is ſome Years. ſince the above Expe- 


riment was made, and it being at my firſt 
coming into this Kingdom, I had but very 
little Knowledge what Foſſils this Iſland 
contained, at leaſt I never had heard to 
that Time that it produced Tale; ſo that 


this Diſcovery, howſoever great and uſeful 


lit might be, fell vaſtly ſhort of the real 


Satisfaction it would have given us, when 
we conſidered how difficult, if not impoſ- 


fable, it would be to prevail on the Ship- 
mechanicks to fetch Tale from Italy, and 
other Parts Abroad, where they have it in 
great Plenty; though this might have been 
done at a ſmall Expence, and to the great- 


eſt Advantage, eſpecially when we conſider 
of what prodigious Importance jt is to a 
Nation 


( 52 ) 

Nation like this; whoſe naval Commerce 
js ſo vaſt and extenſive ; the more ſo, as it 
might be taken in as Ballaſt, and brought 
into this Country at a very ſmall Freight: 
But extraordinary Diſcoveries like this that 
bear the Name of an Invention, and where 
there are no experimental Evidences given, 
ſeldom meet with ahy tolerable Encourage- 
ment from the Vulgar ; almoſt every one 
being unwilling to rifque the firſt Trial, 
which, in many Caſes, has been attended 
with innumerable Inconveniencies, when 
it has proved abortive, 

I fay; being diſcouraged by theſe Conſi- 
derations, it prevented at that Time our 
making it known to the Publick, as it had 
no Probability then of any thing better 
than a curious Experiment ; and, doubt- 
leſs, would have been buried in Oblivion 
(the undeſerved Fate of many valuable Diſ- 
coveries for want of proper Encourage- 
ment) had I not in a late Tour through 
North Wales diſcovered great Plenty of this 
valuable Foſſil called Tale. Mr, Hill, in his 
Hiſtory of Foſſils, tells us, there are conſi- 
derable Quantities of it in many Parts of 
Great Britain; and in particular mentions 
the Places where it is to be found; in his 
Book, p. 71 to 75; ſo that preparing 
Worm-pitch with powdered Tate, will not 
in any Reſpect be more expenſive than their 
common Ingredients now in uſe; as it may 

| be 
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he had at a very ſmall Price, and but little 


Trouble in raiſing ; therefore I heartily 
wiſh that thoſe, whoſe Buſineſs it is to pre- 
pare Worm-p:tch, would introduce this in 
the room of their preſent Method. 

I apprehend no Objection can ariſe as to 


| the Difficulty - of this Preparation, when 1 


ſay, that the ſame Quantity in Weight of 


Lale, muſt be mixed with the Pitch as they 


now make uſe of in their many various 
Compoſitions ; ; which laſt muſt be all 
left out, and the Tale only put inſtead 
thereof. 

All the Sorts of Tales mentioned by Mr. 
Hill, p. 71 to 75, are equally good for this 
Purpoſe, as alſo thoſe mentioned by that in- 
genious Gentleman p. 76 to 88, or all ſuchas 
the chymical Operations have no effect upon; 


and, as T am morally certain it will anſwer 


all the Ends propoſed, I doubt not of ſeeing 
the Time when it will be introduced into 
the Royal Navy, to the no ſmall Advan- 
tage of the Government, and the Nation 
in general; as doubtleſs, if it ſucceeds, it 
will be attended with the ſaving of many 


| thouſand Pounds annually to this Kingdom, 


The only Objection I can perceive may 
ariſe againſt this Propoſition is, the Diffi- 
culty there will be i in reducing Tale into a 
Powder; but this may be ealily removed, 
by erecting proper Machines to grind it in 
a, craſp. like Manner; to which Water muſt 


2 


1 
be conveyed, for its more eaſy Reduction; 
after it is thus powdered by Means of the 
Machine and Water, it muſt be taken out 
and made perfectly dry, before it will be 
proper for mixing with the Pitch. The 
above Method will by no Means be tedious 
or expenſive, as by good Management 
ſome Tons a Day' may be reduced into 
Powder. COS 
There is a Foſſil generally called A, 
Beſtus, which by ſome is ranked amongſt 
the Tales, without any Diſtinction; to 
which, indeed, at firſt Sight, it bears a 
near Reſemblance, Part of its Contents be- 
ing a Sort of Tale, and may in ſome Re- 
ſpects be rendered ſo, by reducing it into 
Powder, and then waſhing all its earthy 
Parts away, which are of a ſtone, gritty 
Nature, and by much the greateſt Part of 
the Whole ; where genuine Tale is not to 
be had, and Asbeſtus is found in Plenty, I 
would recommend that to be uſed in- 
ſtead thereof; but not without being tho- 
roughly cleanſed, as above, from all earthy 
Parts, before it is mixed with the Pitch, 
otherwiſe it will fail of the End propoſed. 

Thus, Sir, you have the whole of my 
Diſcovery for the Improvement of Worm- 
pitch, which I thought incumbent upon 
me to acquaint you with, that it might be 
made publick; and ſhall think myſelf ſuffi- 
ciently recompenſcd, if, by this Means, it 

may 
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ma y be brought into uſe, be thought wor- 
thy the Notice of the Legiſlature, and 
meet with the deſired Succeſs; at leaſt; I 
am certain, there can be no Hazard in 
Trial, as I am well convinced; ſhould it 
fall any thing ſhort of what J aſſert, it 
will in no reſpect be inferior to their pre- 
ſent Preparations; therefore cannot ſee any 
Objection there can be againſt trying the 
Experiment: I choſe to expreſs myſelf in 
this plain intelligible Manner, as it has ge- 
nerally been found to have more Weight 
with common mechanical People, by which 
Means many things have been brought into 
uſe, that could not have been effected by a 
Chain of the fineſt philoſopical Reaſoning. 

It is my ſincereſt Wiſh, that this Experi- 
ment may become as general as it will be 
found uſeful, not regarding the Cenſure 
that may be caſt upon me by narrow- 
minded, avaritious Perſons, who will be 
ready to ſay, if it was capable of anſwer- 
ing all the Ends I propoſe by it, it would 
be of ſuch prodigious Conſequence, that L 
might have raiſed from it a competent 
Fortune; but let it ſuffice, as an Anſwer 
to all ſuch Cavillers, that my pteſent Si- 
tuation in Life will not permit me to pro- 
ſecute ſuch an Undertaking on my own 
Bottom, as it might be a Work of many 
Years, if not an Age, before one ſingle 
Perion could in all Probability be able to 

bring 


triots (with which this Nation ſo-remark- | 


bring it into general uſe: All I can do at ] 


reſent- is to recommend it; and, if found 
eneficial, ſome noble and generous Pa- 


ably abounds) may-not think the Diſcoverer 


ments. 1 am, N | | 


2 Your moſt cbedient humble $ ervant, 
DizperIcx WesEL LINDEN; 
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